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Read and comply with all of the instructions and safety precautions in this manual and on all product 
labels.

Failure to follow the safety precautions could result in serious injury or death.

Never modify the vehicle in any way that will alter the weight distribution of the vehicle, decrease its sta-
bility or increase the speed beyond the factory specifications. Such modifications can cause serious per-
sonal injury or death. The manufacturer, Jiaxing Learoad special vehicles Co.,Ltd., prohibits and 
disclaims responsibility for any such modifications or any other alteration which would adversely affect 
the safety of the vehicle.
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Jiaxing Learoad special vehicles Co.,Ltd, Inc. maintains the right to change the design of the vehicle without 
responsibility to make the changes on units purchased before changes were made. The information in this manual 
can change without notice.

All information in this owner’s manual is based on the latest product information at the time of publication. Due to 
con-stant improvements in the design and quality of production components, some discrepancies may be found 
between your vehicle and the information presented in this publication. The content in this publication is intended for 
reference use only. The manufacturer is not liable for omissions or inaccuracies. Any reprinting or reuse of the 
content in this publication, whether whole or in part, is expressly prohibited.
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WELCOME

Thank you for purchasing this vehicle. Before driving your new vehicle, read this owner’s manual to familiarize your-
self with safe driving practices, operation, features and controls.
This manual contains instructions for minor maintenance only. Information about major  repairs can be found in the 
repair manual. Your dealer has thorough knowledge of your vehicle and wants your total satisfaction with your pur-
chase. We recommend you return to your dealership for all of your service needs during, and after the warranty 
period.
Repair or replacement parts can be purchased from your dealer or through the manufacturer’s parts and accessories 
department.
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INTRODUCTION
INTRODUCTION
The following symbols appear throughout this manual and on vehicle labels. Your safety is involved when these sym-
bols are used. Become familiar with their meanings before reading the manual.

DANGER indicates a hazardous situation that, if not avoided, will result in death or seri-
ous injury. 

WARNING indicates a hazardous situation, if not avoided, could result in death or seri-
ous injury. 

CAUTION indicates a hazardous situation that, if not avoided, could result in minor or 
moderate injury. 

The PROHIBITION SAFETY SIGN indicates an action NOT to take in order to avoid hazard.

The MANDATORY ACTION SIGN indicates an action that NEEDS to be taken to avoid a hazard.

Failure to comply with the warnings in this manual can result in severe injury or death.

Read this entire manual carefully before operating this vehicle. Do not attempt to operate 
this vehicle until you have thorough knowledge of the controls and features.

Regular inspections and maintenance, along with good operating techniques, will help 
ensure your safe enjoyment of the capabilities and reliability of this vehicle.

When servicing motors, all adjustments and replacement components must be per original vehicle specifications to 
maintain the Learoad standards at the time or manufacture.

MANUFACTURER’S INTENDED USE
Check all local laws and regulations before choosing an area to operate your vehicle.

WARRANTY AND REGISTRATION
Use Original Equipment Manufacturer (OEM) approved parts to keep the warranty effective.
Tampering with or adjusting the governor to allow the vehicle to operate above factory specifications will void the vehi-
cle warranty.
All information, including coverage, limitations, exclusions and how to obtain warranty service is included in the litera-
ture package with the purchase of the vehicle. It can also be obtained from your dealer.
A registration card is included in the literature package with the purchase of the vehicle.

BATTERY PROLONGED STORAGE
Batteries discharge over time. The rate of discharge changes according to the ambient temperature, the age and con-
dition of the batteries.
Completely charged batteries will not freeze in winter temperatures unless the temperature is less than - 60°C (-75°F).

BATTERY DISPOSAL
Lead-acid batteries are recyclable. Return discarded batteries to distributor, manufacturer or lead smelter for recy-
cling. For neutralized spills, put residue in acid-resistant containers with absorbent material such as sand. Dispose in 
accordance with local regulations for acid and lead compounds. Contact local or state environmental authorized peo-
ple for the disposal information.
7



INTRODUCTION
VEHICLE IDENTIFICATION NUMBER 

Vehicle Identification Number plate is located on the lower portion of instrument panel on passenger side.
Record the vehicle identification numbers in the spaces provided below. These identification numbers is 
required when ordering parts from Learoad.

Vehicle Model Number: _________________________________________________________________

Frame PIN: __________________________________________________________________________

REPAIR AND PARTS MANUALS
The following manuals can be purchased through a Learoad dealer:
• repair manual
• parts manual

This vehicle is only used inside plant 
areas, tour sites, amusement parks

Curb Weight

Product Code

Manufacture Date

Product Model

Max. slope

Engine
(Motor) Power

Maximum Speed 
When Fully 
Loaded

Rated Number 
of Passengers

Manufacture 
License Serial 
Number

Factory Serial 
Number

Special Equipment 
Code

Rated Voltage/  
Battery Capacity

Jiaxing Learoad Special Vehicles Co.,Ltd.
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SAFETY
SAFETY
For questions about your vehicle or the material in this manual, see the contact information on page 1 or the back of 
this publication.

SAFETY LABELS
Safety and warning labels are on the vehicle for your protection. Read and comply with the instructions on the labels 
carefully. If any label shown in this manual is different from the label on your vehicle, always follow the instructions on 
the vehicle label.
If a label comes off or becomes illegible, contact your Learoad dealer for a replacement. The part number is 
provided in this manual, printed on the label, or can be obtained from your dealer.

Controller Warning Label

Located on the controller splash shield. 

Battery Warning Label 72V

Located on inner side of the second and third seat pods. 

Wiper Instructions Label

Located on instrument panel (lower passenger side). 

DO NOT alter or tamper with this unit. Unauthorized modifications can result in SERIOUS
INJURY or damage to the vehicle and will void the warranty. 

To disable electrical system, turn key switch to OFF and remove battery wires.

ALWAYS turn key to OFF position before you disconnect or connect battery or any wires.
ELECTRICAL ARC or BATTERY EXPLOSION can occur if key is not in the OFF
position.

After you connect a battery or any other wire, wait a minimum of 30 seconds before you move
the direction selector to DRIVE, NEUTRAL or REVERSE.

Use washer fluid with anti-freeze when temperature is at or
below 0 C (32  F).

Do not use the windshield washer and wiper to remove heavy
accumulation of dirt. Wash the windshield with soap, water and
a clean, soft cloth first.

Add windshield washer fluid when the level is low.

o o

Battery Installation and
Wiring Connection

Explosive Gas
Shield Eyes
May Cause Blindness or
Injury

Sulfuric Acid

Can Cause Blindness or
Severe Burns

Short Circuit
Battery short
circuiting will cause
battery sparks. Do not
connect the positive
and negative
terminals.
11



SAFETY
Brake Master Pump Warning Label

Located on instrument panel (lower driver side). 

Park Brake Warning Label

Located on center console below the Park brake. 

Emergency Stop Switch Warning Label

Located on center console above the emergency stop switch. 

Seat Back Label

Located on back of the seat. 

Add DOT 3 brake fluid if the fluid level is below the MAX line.

Do not overfill the brake fluid reservoir.

Before DrivingParking Procedures

To engage the parking
brake, pull up on the 
handle

Before driving release the parking brake.
Pull upward and press the button. While 
pressing the button, lower the parking 
brake handle down until it stops.

Press

1

2

3

EMERGENCY STOP
Press button to immediately
shutdown the vehicle power.

! !WARNING
Be seated, fasten seat belt before the vehicle
moves. While vehicle is in motion grasp the
armrest and keep entire body inside the vehicle.
12



SAFETY
Reservoir Label

Located on Instrument panel behind the steering column.

Charger Indicator Label

Located on inner side of on-board charger plug storage door.

Charger Label

Located on the on-board charger.

MAXIMUM WEIGHT CAPACITY

Exceeding the weight capacities can cause loss of vehicle control and possible injury or 
death.

• Do not exceed the maximum vehicle weight capacity (includes weight of operator, passengers and accessories).

Maximum Vehicle Weight Capacity 1190 kg (2623.5 lbs.) - 72V

Maximum Seating Capacity 14 person - 72V

WARNING !!
Add glass water

Open the cover
and add glass
water.

Add brake liquid
Open the cover
and add brake
liquid.

100%
>80%

<8
0%

WARNING

If the charging 
indicator flashes 
yellow every one 
second, charging 
volume>80%

If the charging 
indicator flashes 
red every one 
second, charging 
volume<80%

If the charging indicator keeps green , 
charging volume is 100%

WARNING !!

If you are not professional on electrical maintenance, please don’t 
take apart the charger, to avoid electrical shock! 
The charger should work in a well-ventilated environment and should not work under the 
burning sun or high temperature environment to avoid the damage caused
by over temperature to the charger. During charging, if the indicator light is abnormal, the 
smell or the shell overheats, the charging should be stopped immediately 
and the charger should be repaired or replaced. 
When use the charger, do not allow the foreign matter to enter it, and do not make the 
water or other liquid enter the charger, in case the internal circuit damaged.
13



SAFETY
TIRE PRESSURE

Improper tire pressure or uneven tire pressure can cause loss of vehicle control and 
possible injury or death.

Maintaining correct tire inflation pressure is essential for safe vehicle operation. Recommended tire inflation pressure: 
70 psi (483 kpa).

OPERATOR SAFETY
Safe and responsible use of this vehicle is necessary to prevent dangerous conditions for the operator, passengers 
and other people in the area of operation. This section of the manual provides information on the safe operation of the 
vehicle. Make sure you read, understand and comply with all of this information to decrease the risk of personal injury 
or death.

Serious injury or death can occur if you do not follow the instructions and procedures 
shown in this owner’s manual.

• Read this entire manual and all product labels carefully. Follow the safety information and operating procedures
described.

• Operate your vehicle responsibly to prevent dangerous conditions for the operator, passengers and other people in
the area of operation.

• Operate your vehicle responsibly and keep the vehicle in safe condition of operation.
• A damaged vehicle, or a vehicle that is not functioning properly is dangerous and must not be operated until repairs

are made.
• Do not carry a passenger until you have a minimum of two hours driving experience on this vehicle.
• Keep feet, legs, hands and arms inside the vehicle at all times.
• The driver must keep both hands on the steering wheel and both feet on the floor or a pedal.
• Inspect the vehicle before each use to make sure it is in safe operating condition. Perform the pre-ride inspection

described in this manual. See page 25.
• Always have the vehicle checked by an authorized dealer if it is involved in an accident.
• Always put the direction selector in neutral (N) and engage the parking brake before you exit the vehicle.
• Remove the ignition key when the vehicle is not in use to prevent accidental starting, unauthorized use by someone

below the age of 18, or someone without a driver’s license and proper training.
• Drive the vehicle at appropriate speeds for the terrain and conditions. Be aware of environmental conditions that

change the terrain and your ability to control the vehicle.
• Do not drive on excessively steep hills. Evaluate the terrain before descending a hill. Drive slowly and deliberately.

Use the brake to limit speed and maintain control. Sudden braking or turning can cause loss of vehicle control.
Drive straight down the hill; do not drive across the hill.

• Operate only in approved areas. Follow all applicable local and national regulation safety rules for the area.
• Avoid driving on terrain that is too rough for your vehicle’s capabilities and your driving skills.
• Before you drive in the reverse direction, make sure the area behind the vehicle is clear. Accelerate slowly and

avoid making sharp turns.
• Make sure the direction selector is in the correct position before you press the accelerator pedal.
• Decrease speed before and during turns.
• Decrease speed when driving on wet or slippery surfaces.
• Bring the vehicle to a complete stop before you move the direction selector.
• Do not exceed the vehicle weight capacities. Do not exceed the occupant capacity. See SPECIFICATIONS on

page 53. for the vehicle load and seat capacity.
• If there is a risk of lightning, leave the vehicle and look for a safe location to wait until the lightning has stopped.

Additional information about safety is included throughout this manual or can be obtained from your local  dealer.

Failure to operate this vehicle as instructed can cause collision, loss of control or roll-
over resulting in severe injury or death. Follow all safety warnings in this section of the 
owner’s manual. See the OPERATION section of the owner’s manual for operating proce-

dures and additional safety information.
14



SAFETY
Unauthorized Operation

This vehicle is for adult use only. Any person below the age of 18 is not permitted to operate the vehi-
cle.
Any person who does not have a valid driver’s license is not permitted to operate the vehicle.
Leaving the keys in the ignition allows unauthorized operation of the vehicle by someone under 18 
years of age, an unlicensed driver. Always remove the ignition key when the vehicle is not in operation.

Operating without Instruction

Operation of this vehicle without proper instruction increases the risk of an accident. The operator 
must understand how to operate the vehicle correctly in different situations and on different types of 
terrain.
All operators must read, understand and comply with the owner’s manual and all warning and instruc-
tion labels before operating the vehicle.

Alcohol or Drugs

Operation of the vehicle during or after consuming alcohol or drugs is FORBIDDEN, doing so can 
adversely affect operator judgment, reaction time, balance and perception.
Never drink alcohol or use drugs or medications before or during operation of the vehicle.

Passenger

All passengers must be seated with seat belt properly fastened. All passengers must be seated and have their safety 
belt fastened before the vehicle is put in motion.
For additional safety and operational information, see Driving with a Passenger on page 29.

Before Operating

Perform the PRE-RIDE INSPECTION on page 25 before each use to make sure the vehicle is in safe operating con-
dition. Failure to inspect and confirm that the vehicle is safe to operate increases the risk of an accident.
Follow all inspection and maintenance procedures and schedules described in this owner’s manual. See SCHED-
ULED MAINTENANCE on page 33.

Load Operation

The weight of occupants affects vehicle operation. Carefully calculate how the vehicle is loaded and how to safely 
operate it. Follow the instructions in this manual for loading guidelines and tire pressure.
Do not exceed weight capacities specified for your vehicle. Capacities are listed in Maximum Weight Capacity on 
page 13 of this manual.

Driving in Reverse

Make sure the area behind the vehicle is clear before operating in reverse. After making sure it is clear and safe to 
operate in reverse, accelerate slowly. Avoid making sharp turns in reverse. Refer to Driving in Reverse on page 30 for 
operational information.

Driving a Damaged Vehicle

Driving a damaged vehicle is not safe.
If your vehicle has been involved in any type of accident, have it inspected by a qualified service dealer to verify that it 
is safe for operation.

Driving at Maximum Speeds

Maximum speed operation increases risk of loss of control. Always drive at a speed that is appropriate for the terrain, 
visibility, operating conditions and your skill and experience level. Use the brake to control speed and maintain control 
of the vehicle. 

Driving on Public Roads

Driving this vehicle on public streets, roads or highways could result in a collision with another vehicle. Never drive this 
vehicle on any public street, road or highway, including dirt and gravel roads, unless they are designated for off road 

18
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SAFETY
use. Most areas prohibit the operation of this vehicle on public streets, roads or highways, and can result in traffic vio-
lations and fines. 

Turning

Improper or careless turning can cause loss of traction, loss of control, accident or rollover. Do not turn quickly or at 
sharp angles. Do not turn at high speeds. Practice turning at slow speeds before attempting to turn at faster speeds. 

Driving Uphill

Do not climb hills that are too steep for the vehicle or your driving abilities. Loss of vehicle control or rollover can result 
from climbing hills incorrectly. Refer to Driving Uphill on page 29 for operational information.

Driving Downhill

Inspect the terrain before descending a hill. Avoid driving across hills. Use the brake to limit speed and maintain con-
trol. Loss of vehicle control or rollover can result from driving downhill incorrectly. Refer to Driving Downhill on page 30 
for operational information.

Stalling on a Hill

A rollover can result from stalling or rolling backward while climbing a hill. Drive uphill at a constant speed. See proce-
dure on page 30 for maintaining control of your vehicle if it stalls on a hill.

Tires

Operating the vehicle with incorrect tires or with incorrect or uneven tire pressure can cause loss of control or an acci-
dent. Always use the size and type tires specified for the vehicle. See SPECIFICATIONS on page 53. Always main-
tain correct tire pressures as specified in Tire Pressure on page 14. 

Slippery Terrain

Driving on rough, wet or loose terrain increases the risk of loss of traction or control, accident or rollover. Drive slowly 
and use correct turning procedures when operating on slippery surfaces.
Tires that have lost traction, and then regain traction suddenly, can cause loss of vehicle control or rollover.
Refer to Slippery Surfaces on page 29 for operational information.

Battery Charging

Explosive hydrogen gas is created during the charge cycle of the batteries. Good ventilation is necessary to remove 
gas from enclosed spaces. The air must change every 12 minutes.
Never charge a vehicle near flammable materials, open flame or sparks. Never charge a vehicle near gas water heat-
ers and furnaces.

Vehicle Lifting

The vehicle must be on a firm and level surface for lifting. Remain constantly aware that the vehicle is not stable 
during the lifting process. Do not get under a vehicle until you verify that it is stable on the jack stands. Never get 
under a vehicle while it is on a jack only. Put wheel chocks in front and behind the wheels that are not being lifted. Do 
not allow anyone to remain or get on the vehicle at any time during the lifting process. 
Read and comply with all warnings and follow the lifting procedures described on page 36.

Vehicle Modification

Do not install any accessory not approved by Learoad. Do not modify the vehicle to increase speed or power. Any 
modifi-cations or installation of accessories not approved by Learoad can create a safety hazard and increase the 
risk of injury.
The warranty will be terminated if the vehicle is modified to increase vehicle speed or power.
The warranty may be terminated if original (or equivalent) replacement parts are not installed on the vehicle.
The addition of some accessories can change the handling characteristics of the vehicle. Use only approved accesso-
ries, and familiarize yourself with their function and effect on the vehicle.

Maintenance Safety

Routine and scheduled maintenance of this vehicle is necessary to keep your vehicle in safe and reliable condition. 
This section of the manual provides safety information for performing maintenance on your vehicle. Make sure you 
read, understand and comply with all of this information to decrease the risk of personal injury or death.
16



SAFETY
Serious injury or death can occur if you do not follow the instructions and procedures 
shown in this owner’s manual.

• Read this entire manual and all product labels carefully. Follow the procedures and comply with the safety informa-
tion in this manual while performing vehicle service or maintenance.

• Use the tools shown in the tool list and wear the specified safety equipment when performing vehicle service or
maintenance.

• Remove all jewelry before you service the vehicle.
• Do not allow loose clothing or hair to contact the moving parts.
• Do not touch hot objects.
• The drive wheels must be lifted and supported on jack stands before you perform any service to the powertrain

while the motor is in operation.
• Use wheel chocks and support the vehicle on jack stands. NEVER get under a vehicle that is supported by a jack.

Lift the vehicle following instructions. See LIFTING THE VEHICLE on page 36.
•When you service the vehicle, always wear eye protection. Be careful when working around batter-
ies, using solvents or compressed air.
•Use insulated tools within the battery area to prevent sparks or battery explosion.
•To prevent the risk of battery explosion, keep all flammable materials, open flames or sparks away
from the battery.

• Hydrogen gas is produced as batteries are charged. Charge the battery pack only in well-ventilated areas.
• Maintain constant awareness that some components are heavy, spring loaded, corrosive, explosive, can cause

high amperage or get extremely hot. Battery acid and hydrogen gas can cause bodily injury. Keep your hands, face, 
feet and body away from any area that can expose them to injury if an unexpected situation occurs.

• After you make repairs or do maintenance, test the vehicle in a safe area that is free from vehicle and person traffic.
17
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FEATURES AND CONTROLS
FEATURES AND CONTROLS
NOTICE: Some accessories continue to operate with the key in the OFF position. Leaving these accessories 

activated after the vehicle is shut down can cause the battery to discharge.

A DC to DC converter is necessary for the accessories that need voltage different from 72 volts to operate correctly.
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FEATURES A
1. STEERING 
The steering whee
wheel does not co
If you pull the leve
length and rotatio
steering assembly

2. SIDE VIEW 
A driver side mirro
rors are manually 

3. KEY SWITC

The key switch is a
· OFF; vehicle is
· ON; vehicle is 

4. TURN SIGN
The turn signal sw

5. HEADLIGH
The headlight swi
the lever to switch

6. HORN
For vehicle with n
with the turn sign
For vehicle with ad
the turn signal sw

7. WINDSHIEL
For vehicle with n
column. It has thre
press the button o
For vehicle with a
umn. Uplift the lev

8. SPEAKER
Two speakers are 

9. RADIO / MU
The radio / music 
music player, with

10. HAZARD S
The hazard switch
to activate / deact

11. FIRE EXTI
The fire extinguish

Freq
Turn on the key switch of
powered on now.
Long press the "CLOCK"
short press one time, you
short press two times, yo
And so on......
ND CONTROLS
WHEEL
l allows the driver to control the direction of travel. The steering 
ntain an airbag.
r up you can adjust the steering assembly to about 15mm stroke 
n angle of 20°+/- 5°. Push the lever down to lock the movement of the 
. (Adjustable steering column is available as optional on shuttle bus).

MIRROR
r is standard, passenger side is offered as an option. Side view mir-
adjusted.

H
To decrease the risk of component damage, stop the vehicle before you move the key 
switch and direction selector.

To prevent the loss of control, do not move the direction selector while the vehicle is in 
motion. If you move the switch, the vehicle speed will immediately decrease and a warn-
ing device activates.

 two-position switch.
 disabled.
activated and can drive vehicle according to the direction selector position.

AL SWITCH
itch is on left side of steering column and controls the operation of the right and left turn signal lights.

T SWITCH
tch (ON/OFF) is located on the left side of steering column along with the turn signal switch. Rotate 
 on the headlight.

onadjustable steering column: The horn button is located on the left side of steering column along 
al switch. Press the switch to activate the horn.
justable steering column: The horn button is located on the right side of steering column along with 
itch. Push down the lever to activate the horn.

D WIPER / WASHER
onadjustable steering column: The windshield wiper and washer is located on right side of steering 
e positions LOW, HIGH and OFF for the wipers. To activate wiper rotate the lever, to spray water 
n the end of the lever.
djustable steering column: The windshield wiper and washer is located on left side of steering col-
er to spray water.

located on the lower portion of instrument panel assembly.

SIC PLAYER (OPTIONAL)
player is located in middle of the instrument panel assembly . This is a combination of radio and 
 a USB port and can play MP3.

WITCH

Lever

Steering
Assembly

uency Band Regulation Method Mode Frequency and stepping
Mode 1: CHINA frequency FM:87.5~108.0Mhz(stepping:0.1Mhz)
Mode 2:EUROPE frequency FM:87.5~108.0Mhz(stepping:0.05Mhz)
Mode 3:JAPAN frequency FM:76.0~90.0Mhz(stepping:0.1Mhz)
Mode 4: RUSSIA frequency FM:65.0~74.0Mhz(stepping:0.03Mhz)
Mode 5: RUSSIA frequency FM:65.0~74.0Mhz(stepping:0.05Mhz)
USA frequency USA frequency can be gotten both by mode 1 and mode 2

Frequency Band Settings

 the vehicle, turn off the radio,  but the radio is still

 key for 5 seconds, then short press the "VOL" key.
 will get CHINA frequency (mode one);
u will get EUROPE frequency (mode two);
 is located just above the music player on the instrument panel assembly. Press the hazard switch 
ivate the hazard lights.

NGUISHER
er is located on floor board next to the accelerator pedal.



FEATURES AND CONTROLS
12. ACCELERATOR PEDAL

Accidental movement of the accelerator pedal can cause the vehicle to suddenly move 
and cause severe injury or death.

The accelerator pedal is the right pedal on the floorboard. With the key switch in ON position and direction selector in 
forward or reverse position, press the accelerator pedal to start the motor and will move the vehicle in the respective 
direction. Apply slow and steady pressure to the accelerator pedal to increase vehicle speed

13. BRAKE PEDAL
The brake pedal is the left pedal on the floorboard. Press the brake pedal to slow the speed or bring the vehicle to a 
complete stop.

14. VOLT METER
The volt meter is located on the left side of the instrument panel. It indicates the battery pack voltage.

15. ODOMETER
The digital odometer is located at center of the instrument panel. It indicates total kilometers driven by the vehicle. It 
also indicates the direction in which the vehicle is moving; forward, neutral or reverse (D, N or R).
When malfunction occurs in the vehicle, diagnostic code will be shown on odometer (This feature is only available on 
72V AC vehicle).

16. SPEEDOMETER
The speedometer is located on right side of the instrument panel and indicates vehicle speed in kilometer per hour.

17. STATE OF CHARGE METER
The vehicle is equipped with a state of charge meter located below the odometer in the instrument panel. The state of 
charge meter indicates the amount of usable power in the batteries. The state of charge meter shows the condition of 
the battery pack with H indicating a full charge on the battery pack and L indicating the battery pack needs to be 
charged.

18. DRIVER SEAT
The driver seat is located on the front left side of the vehicle. There is a seat belt for the driver.

19. PASSENGER SEAT (FRONT)
The passenger seat is located on the front right side of the vehicle. There is a seat belt for the passenger.

20. PASSENGER SEAT
There are three rows of bench seats located behind the driver seat, designed for three occupants per bench set. 
There are individual seat belts for each occupant.
Lift up on either hip restraint to pivot the seat bottom forward and access the components underneath. To remove the 
seat bottom completely from the vehicle you need to remove the hinges that secure the seat bottom to the seat pod.

21. HIP RESTRAINT
The hip restraints are designed to help keep the occupants properly positioned in the event of sudden vehicle position 
changes.

22. REAR FACING PASSENGER SEAT
The rear facing seat is designed for three occupants. There are individual seat belts for each occupant.
Lift up on either hip restraint to pivot the seat bottom forward and access the components underneath. To remove the 
seat bottom completely from the vehicle you need to remove the hinges that secure the seat bottom to the seat pod.

23. GRAB HANDLE
Grab handles are located on the back of the second and third row bench seat headrests.
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FEATURES AND CONTROLS
24. BRAKE LIGHT (OVERHEAD)
The vehicle is equipped with an overhead brake light mounted in the vehicle 
canopy.

25. ON-BOARD CHARGER
The on-board charger with socket and plug is standard on this vehicle, it is 
located under the rear facing seat bottom on the driver side. To charge you 
need open the storage door and insert the plug from outside, the plug is con-
nected to the power outlet that has been properly grounded.
The on-board charger with power cord is optional on this vehicle. It is located 
under the rear facing seat bottom on the driver side. To charge you need to 
open the storage door. Pull the power cord out and plug it into a power outlet 
that has been properly grounded.

26. REVERSE LIGHT
The reverse light is located on inner side of the taillight.

27. BRAKE LIGHT
The brake light is located on middle of the taillight.

28. TURN SIGNAL LIGHT
The turn signal light is located on outer side of the taillight.

29. REAR HAND RAIL
Rear hand rail is located on the D-pillar of the vehicle.

30. SAFETY ROPE
The safety ropes are located on either side of the vehicle to give extra safety for the passengers.

31. PARK BRAKE
The park brake is located on the center console. It allows the operator to lock the brake when the vehicle is parked to 
prevent accidental movement. To engage the parking brake raise the lever. To release the parking brake press the 
button on the end of the lever and lower it completely.

SocketPlug

Power
Cord

25
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FEATURES AND CONTROLS
32. DIRECTION SELECTOR
The direction selector has a three-position switch, to choose the direction the vehicle should travel.
• DRIVE: key switch in ON and pressing the accelerator, moves the vehicle in forward direction.
• NEUTRAL: cannot move the vehicle when direction selector is in neutral position.
• REVERSE: key switch in ON and pressing the accelerator, moves the vehicle in reverse direction.

33. CUP HOLDER
The vehicle has a cup holder that will accommodate one beverage container.

34. USB PORT
A USB port is located on the center console. With the key switch in the ON position, the auxiliary outlet supplies power 
to electronic devices via a USB cable.

35. COOLER BOX
The cooler box is located on the center console.

36. CANOPY TOP AND WINDSHIELD

The canopy top does not provide protection from rollover or falling objects.

The windshield does not provide protection from tree branches or moving objects.

To prevent damage to the vehicle, do not hold on to the canopy top struts.

The canopy top and windshield provide some protection from the elements, but do not keep the operator and passen-
ger dry in heavy rain.
This vehicle is equipped with seat belts, and the canopy top is not designed to provide rollover protection. In addition, 
the canopy top does not protect against falling objects, nor does the windshield protect against flying objects and tree 
limbs.

35

36

37 38 39

34 33

31

30

32
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FEATURES AND CONTROLS
37. EMERGENCY STOP SWITCH
The emergency stop switch is located on front seat pod, below the cup holder. Push in on the emergency stop switch 
to deactivate the vehicle power system.

38. FRONT TURN SIGNAL LIGHT
The front turn signal lights are located in the front cowl.

39. HEADLIGHT
The vehicle is equipped with dual element headlights.
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OPERATION
OPERATION

SAFETY

Failure to operate the vehicle correctly can result in a collision, loss of control, accident 
or rollover, and cause serious injury or death. Follow all operation procedures in this 
section of the manual. Read and comply with all safety warnings in the safety section of 

this owner’s manual.

BEFORE INITIAL USE
To prepare your new vehicle for operation, complete the following:
• Remove the protective plastic from the seats.
• Check for possible leaks that may have developed during shipment of the vehicle.

Explosive hydrogen gas is created during the charge cycle of the batteries. Good ventila-
tion is necessary to remove gas from enclosed spaces. The air must change every 12 
minutes.

Never charge a vehicle near flammable materials, open flame or sparks. Never charge a 
vehicle near gas water heaters and furnaces.

• Charge the batteries.
• Perform the following pre-ride inspection.

PRE-RIDE INSPECTION
Inspect and verify that the vehicle is in safe operating condition before each use to decrease the risk of an accident. 
Check the items in the table to help ensure safe and reliable operation.

Item Check Page

Batteries Check charge level.

Brake system/pedal travel Check for proper operation. 42

Parking brake Ensure vehicle does not roll when the parking brake is engaged.

Front suspension Inspect. Lubricate if necessary. Check for loose or missing hardware.

Rear suspension Inspect. Lubricate if necessary. Check for loose or missing hardware.

CV boots Inspect for damage. Replace if necessary.

Steering Check for smooth and free operation.

Tires Check condition and pressure.

Wheel hardware Check for loose or missing hardware.

Frame hardware Check for loose or missing hardware.

Fluid leakage Inspect vehicle for leaks.

Switches Check operation.

Reverse warning alarm Check operation.

Headlights Check operation. 39

Turn Signal Check operation.

Brake light / taillights Check operation. 39
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OPERATION
ENVIRONMENTAL AWARENESS

When driving the vehicle, be careful of potential environmental hazards like steep 
slopes, rocks, tree branches, etc. that could cause an incident that could result in per-
sonal injury or death.

Always be respectful of the environment. 
Respect all wildlife and their habitat.
Respect private property and comply with all local laws and regulations governing the use of light duty utility vehicles.
Make sure you are permitted by property owners to operate the vehicle on their property.
If operating your vehicle on private property, obtain permission from the owner prior to entering their property.

CHARGER
On board charger should be operated in accordance with the charger manufacturer’s instructions. Never charge bat-
teries in a hazardous environment.

Risk of electric shock. Connect the charger power cord to an outlet that is correctly 
installed and connected to an electrical ground according to all codes and regulations. A 
grounded outlet is necessary to decrease the risk of electric shock – do not use ground 

adapters or replace the plug. Do not touch parts of output connector or battery terminals that do not have 
insulation. 

Disconnect the DC plug before you make or break the connections to a battery that is 
charging. Do not open or disassemble the charger. Do not operate the charger if the AC 
cord is damaged. Make sure qualified personnel do all repair work to the charger.

Refer to APPENDIX A for the charger manufacturer User’s Guide for operating instructions, maintenance instructions 
and troubleshooting instructions.

On Board Charger

To prevent over-heating that can cause damage to the charger and possible fire, keep the 
air fins clear. 

The power AC cord has a plug with a ground post. Do not remove, cut or bend the 
ground post.

The on board charger is located under the driver side rear passenger seat. It is wired directly to the batteries. Before 
charging the batteries, park the vehicle in a well ventilated area, engage the hand brake, turn key switch to OFF and 
remove key. For 72V vehicle it should be above 9 amp to activate the charger. When the charging cycle is complete, 
unplug the charging cord.

Power Retractor

To prevent over-heating that can cause damage to the retractor and possible fire, pull 
out all cable from retractor before charging. So the retractor can fully dissipate the heat. 
A ground post is configured on plug. Do not remove, cut or bend the ground post.

The retractor is located under the driver side rear passenger seat. It is wired directly to the charger. Before charging 
the batteries, park the vehicle in a well ventilated area, engage the hand brake, turn key switch to OFF and remove 
key. Before charging please check whether the receptacle is 16A and it can supply higher than 9A (for 110V power 
input, it should be 16A) current, so it can meet the charger’s normal working requirement. When the charging cycle is 
complete, unplug the retractor plug.

PERFORMANCE FEATURES

NOTICE: The vehicle operates when the key switch is in the ON position. 

The speed of the motor is sensed and controlled by the controller.

Speed Control (Present only for AC vehicle)

The speed control system is not an alternative for the brake. Use the brake to control 
speed and decrease the risk of injury.

Speed control system vehicles are equipped with a regenerative motor control system.
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Example: If all of the following events occur:
• the vehicle is being driven down a slope
• the vehicle attempts to exceed the specified top speed with the accelerator pedal pressed or released

The regenerative brake will limit the speed of the vehicle to the specified top speed but the warning beeper will not 
activate. When the regenerative braking system is activated by this sequence of occurrences, the motor generates 
power which is returned to the batteries.

Pedal-Up Braking (present only for AC vehicle)

Pedal-up braking is regenerative braking that occurs when the accelerator pedal is released while the vehicle is mov-
ing.
Example: If all of the following events occur:

• the vehicle is being driven down a slope
• the accelerator pedal is released

The pedal-up braking decreases the vehicle speed till it is stopped, the warning beeper will not activate. When pedal-
up braking is activated by this sequence of occurrences, the motor generates power which is returned to the batteries.

Walk-Away Feature (present only for AC vehicle)

Walk-Away limits vehicle movement without driver input, decreases vehicle speed till it is stopped.
Example: If all of the following events occur:

• the vehicle is stopped
• the accelerator pedal is released
• when the key switch is in ON position

The Walk-Away feature limits speed to the set speed. When the accelerator pedal is pressed, the Walk-Away feature 
stops and normal vehicle operation continues. 

Anti-Roll Back Feature (present only for AC vehicle)

Anti-Roll Back, like Walk-Away, limits reverse motion of the vehicle down a slope. See Walk-Away Feature for more 
information.

Anti-Stall Feature 

Anti-Stall protection prevents motor damage if the vehicle is stalled against an object or on a hill.
Example: If all of the following events occur:

• the system senses that the accelerator pedal is pressed (power applied to motor)
• the motor is stopped long enough that additional time can cause damage to the motor
• when the key switch is in ON position

The Anti-Stall feature will interrupt power to the motor. This short interruption allows the vehicle to move backward 
slightly before it stops again. The procedure will repeat at intervals until the vehicle is moved from the stopped condi-
tion.
Example: If all of the following events occur:

• the system senses that the accelerator pedal is pressed (power applied to motor)
• the brake is engaged to prevent vehicle motion
• when the key switch is in ON position

The Anti-Stall feature senses a stalled motor condition and removes power from the motor. When the brake pedal is 
released, the vehicle will move backward slightly before power is returned to the motor.

High Pedal Disable Feature

High Pedal Disable prevents acceleration of the vehicle if the direction selector is changed or the key is turned on 
while the accelerator is pressed.

Diagnostic Mode Feature

Diagnostic mode helps with troubleshooting.
With some electrical system failures, the Diagnostic Mode feature defaults to a mode that does not allow the vehicle to 
move.
The technician can put the controller in diagnostic mode and the controller identifies the failure mode.
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OPERATION
STARTING AND STOPPING THE VEHICLE

Unintentional roll-back of the vehicle could cause severe personal injury or vehicle dam-
age. To reduce the possibility of vehicle roll-back, keep the brake fully pressed until the 
motor has started.

All vehicles have an interlock system that disables the controller and prevents operation of the vehicle while the char-
ger is connected. Remove the charger plug from the receptacle and correctly store the cable before you move the 
vehicle.
1. Sit in the driver’s seat.
2. Press and hold the brake pedal.
3. Insert the key and turn to the ON position.
4. Move the direction selector to the appropriate position.

NOTICE: When the direction selector is moved to the reverse position, a warning alarm will activate to indi-
cate that the vehicle is ready to run in reverse.

5. Slowly press the accelerator pedal to start the motor.
6. When the accelerator pedal is released, the motor decreases the speed of the vehicle. To stop the vehicle more

quickly, press the brake pedal.
7. Engage the hand brake and remove the key from the switch before exiting the vehicle.

Starting on a Hill

Unintentional roll-back of the vehicle could cause severe personal injury or vehicle dam-
age. To reduce the possibility of vehicle roll-back, keep the brake fully pressed until the 
motor has started.

Do not use the accelerator and motor to hold the vehicle on a hill. Doing so for more than 
3 - 4 seconds will cause vehicle roll-back.

Do not allow roll-back when you start the vehicle on a hill.

1. Press the brake pedal with your right foot when releasing the hand brake. Keep pressure on the pedal to prevent
the vehicle from rolling back.

2. Press the accelerator pedal with your right foot as you release the brake pedal.
3. Press the accelerator pedal with gradual and steady pressure until the vehicle reaches the desired speed.

ACCELERATING

Accidental movement of the accelerator pedal can cause the vehicle to suddenly move 
and cause severe injury or death.

Make sure the key is in the OFF position and the hand brake is engaged any time the 
vehicle is parked.

1. Release the hand brake.
2. Move the key switch to the ON position.
3. Apply slow, steady pressure to the accelerator pedal to increase vehicle speed. When you release the accelera-

tor pedal, the motor decreases the speed of the vehicle.

Coasting

Do not allow the vehicle to coast at above recommended speeds. Control vehicle speed 
with the brake.

The vehicle has a braking feature (pedal-up) that decreases the speed when the accelerator pedal is released. The 
feature continues to decrease the speed until the vehicle stops. Press the brake if you need to decrease speed or stop 
the vehicle quickly.

DRIVING PROCEDURE 
1. Perform the pre-ride inspection. See page 25.
2. Sit in the driver’s seat, fasten the seat belt.
3. Check surroundings and determine the path of travel.
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4. Press the brake pedal and release the parking brake.
5. Insert the key and turn to the ON position.
6. Move the direction selector to the appropriate position.
7. With both hands on the steering wheel, release the brake and immediately start to apply gradual and steady

pressure to the accelerator pedal.
8. Practice maneuvering the vehicle using the accelerator and brake pedals. Drive slowly and cautiously until you

are comfortable with the controls.
9. Do not drive with a passenger until you have at least two hours of experience driving this vehicle.

Coasting

Vehicle speed can increase quickly when driving downhill. Allowing the vehicle to coast 
downhill at high speeds can cause loss of control and result in severe injury or death. 
Limit your vehicle speed by pressing the brake.

Do not allow the vehicle to coast at speeds that are above the maximum recommended speed. Apply constant brake 
pressure when descending a hill to control the speed of the vehicle.

DRIVING WITH A PASSENGER
• All passengers must be properly seated with their seat belts fastened.
• Do not allow a passenger to ride anywhere on the vehicle except the passenger seat.
• Travel at speeds appropriate for your skills, your passenger’s skills and the operating conditions. Avoid unexpected

or aggressive maneuvers that could cause discomfort or injury to the passenger.
• Handling characteristics can change with the added weight of a passenger. Allow more time and distance for brak-

ing.

SLIPPERY SURFACES

Skidding or sliding can cause loss of control. Skidding or sliding can cause rollover if 
tires have lost traction, then regain traction suddenly. When operating on slippery sur-
faces, travel at reduced speed to help maintain control of the vehicle.

When operating in conditions such as ice, water, muddy trails, loose gravel or freezing temperatures, follow these 
guidelines:
• Do not operate on excessively rough, slippery or loose terrain.
• Slow down before entering potentially slippery areas.
• Maintain a high level of alertness, carefully evaluate the path of travel and avoid quick, sharp turns.
• Correct a skid by turning the steering wheel in the direction of the skid. Never apply the brakes during a skid.

DRIVING UPHILL 
When driving up a hill, follow these guidelines:
• Drive straight up the hill.
• Avoid excessively steep hills.
• Keep both feet on the floor.
• Check the terrain before driving up a hill. Do not try to climb hills that have excessively slippery or loose surfaces.
• Drive at a steady rate of acceleration and speed.
• Do not drive over the crest of a hill at high speed. An obstacle, sharp drop, or another person or vehicle could be on

the other side of the hill.
• Do not attempt to drive up a hill that is beyond your skill level.
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TRAVERSING HILLSIDES
Traversing a hillside is not recommended. Improper procedure can cause loss of control or a rollover. Avoid crossing 
the side of a hill unless absolutely necessary. If traversing a hillside is unavoidable, check the terrain and determine if 
it can be accomplished safely. Do not proceed if the terrain is beyond the vehicle or driver’s ability.
If traversing a hillside is unavoidable, follow these guidelines:
• Drive slowly.
• Use extreme caution.
• Avoid crossing the side of a hill that has a slippery surface.
• Avoid crossing the side of a steep hill.
• When traversing a hillside that has soft terrain, it may be necessary to steer slightly uphill to keep the vehicle travel-

ing in a straight line.
• If you feel that you are losing control of the vehicle, steer downhill if possible to regain control.

DRIVING DOWNHILL
When driving down a hill, follow these guidelines:
• Avoid excessively steep hills.
• Check the terrain carefully before descending any hill.
• Never drive down hills with excessively slippery or loose surfaces.
• Drive slowly.
• Drive straight down the hill. Avoid descending the hill at an angle that could cause the vehicle to lean sharply to one

side.
• Apply light and constant pressure to the brakes to maintain slow speed and control of the vehicle.

STALLING ON A HILL
A rollover can result from stalling or rolling backward while climbing a hill. Drive uphill at a constant speed.
If your vehicle completely stalls while climbing a hill:
1. Apply the brakes.
2. Verify that the area behind you is clear.
3. Put the transmission in R (reverse).
4. Use steady brake pressure to control speed, and allow the vehicle to slowly roll straight downhill.

If your vehicle begins to roll downhill:
1. Do not press the accelerator.
2. Apply the brakes gradually until the vehicle fully stops.
3. Verify that the area behind you is clear.
4. Put the direction selector in R (reverse).
5. Use steady brake pressure to control speed, and allow the vehicle to slowly roll straight downhill.

DRIVING IN REVERSE 
When driving in reverse, follow these guidelines:
• Check that the area behind the vehicle is clear of obstacles and people.
• Check left and right fields of vision before driving in reverse.
• Do not back down a steep hill.
• Drive in reverse slowly.
• Press the brakes lightly for stopping.
• Accelerate slow and steady.
• Avoid turning at sharp angles.
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PARKING THE VEHICLE

NOTICE: When parking the vehicle inside a garage or structure, the space must be well ventilated. Park the 
vehicle away from any source of flame or sparks, including any appliance with a pilot light.

Park the vehicle on a flat surface if possible. If parking on an incline is unavoidable, be sure to 
chock the wheels as shown in the following illustration to keep the vehicle from rolling.

1. Press the brake to stop the vehicle.
2. Engage the parking brake.
3. Turn the key switch to OFF.
4. Remove the key from the ignition to prevent unauthorized use.
5. If parking on an incline, chock the wheels on the downhill end as shown in the following illustration.
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MAINTENANCE
MAINTENANCE

MAINTENANCE SAFETY

To prevent serious injury or death, follow the procedures and comply with the safety 
information in this manual while performing vehicle service or maintenance.

Use the tools shown in the tool list and wear the specified safety equipment when per-
forming vehicle service or maintenance.

Remove all jewelry before you service the vehicle.

Do not allow loose clothing or hair to contact the moving parts.

Do not touch hot objects.

Before you disconnect or connect a battery or any other wires, make sure the park brake 
is set and the key switch is turned to the OFF position.

Disconnect the negative battery terminal before you service the vehicle to prevent acci-
dental operation.

The drive wheels must be lifted and supported on jack stands before you do any service 
to the powertrain where the motor is in operation.

Chock the wheels and support the vehicle with jack stands. NEVER get under a vehicle 
that is supported by a jack. Lift the vehicle according to the manufacturers instructions.

When you service the vehicle, always wear eye protection. Be careful 
when working around batteries, using solvents or compressed air.

Use insulated tools within the battery area to prevent sparks or battery 
explosion.

The electrolyte in a battery is an acid solution which can cause burns to the skin and 
eyes. Completely clean all electrolyte spills that contact the body and eyes with clear 
water. Contact a physician immediately. 

Neutralize electrolyte spills with a solution of 2 teaspoons (10 ml) sodium bicarbonate 
(baking soda) mixed in 1 quart (1 liter) of water. Clean with water.

Maintain constant awareness that some components are heavy, spring loaded, corro-
sive, explosive, can cause high amperage or get extremely hot. Battery acid and hydro-
gen gas can cause bodily injury. Keep your hands, face, feet and body away from any 
area that can expose them to injury if an unexpected situation occurs.

After performing maintenance, test the vehicle in a safe area that is free from vehicle and 
person traffic.

SCHEDULED MAINTENANCE
Consistent inspection, adjustment and lubrication of some components are necessary to maintain your vehicle so that 
it remains in safe and reliable condition. Refer to the SCHEDULED MAINTENANCE CHART on page 34 for detailed 
requirements. 
Inspect, clean, lubricate, adjust and replace parts as necessary. Use Learoad or equivalent replacement parts.
Record the maintenance items performed along with details in the MAINTENANCE LOG on page 57.

NOTICE: Service and adjustments are important for safe and reliable vehicle operation. If not familiar with 
safe service and adjustment procedures, have your dealer perform the operations.

Severe Use Conditions

Vehicles subjected to heavy or severe use must be inspected and serviced more frequently than those of normal use 
patterns.The following conditions are considered severe use:

•  frequent or prolonged use in a dusty environment • frequent use in mud, water or sand
•  prolonged low speed operation • short trips in cold weather
•  prolonged heavy load operation
33



MAINTENANCE
SCHEDULED MAINTENANCE CHART
Perform all services at the maintenance interval reached first.

S – Indicates operations that need to be performed on vehicles subjected to severe use.

Item

Interval
(perform at interval 

that comes first) Remarks Page

Hours Calendar

Overall vehicle condition Pre-ride Inspect.

Batteries Pre-ride
Check state of charge, battery condition, loose terminals, cor-
rosion, hold down and hardware.

Steering Pre-ride Check for smooth and free operation.

Front suspension Pre-ride Inspect. Check for leaks and loose or missing hardware.

Rear suspension Pre-ride Inspect. Check for leaks and loose or missing hardware.

CV boots Pre-ride Inspect. Replace as needed.

Tires Pre-ride Check condition and pressure. 14

Wheel lug nuts Pre-ride Check for loose or missing. 38

Accelerator Pre-ride Check for smooth operation.

Brake system Pre-ride
Check for smooth operation and acceptable stopping distance.
Check hydraulic fluid (if applicable).

42

Frame hardware Pre-ride Check for loose or missing.

Headlights and taillights Pre-ride Check operation. Replace bulbs as needed. 39

Reverse warning alarm Pre-ride Check operation.

Switches Pre-ride Check operation.

Fluid leakages Pre-ride Inspect entire vehicle for leaks

S Brake pads 10 Monthly Inspect. Replace as needed.

Batteries 20 Monthly Clean.

Batteries 20 Monthly
Check electrolyte level; fill with water (distilled or purified only) 
if required.

Charger receptacle 20 Monthly Clean connections.

Parking brake 20 Monthly
Conduct brake performance test; adjust as necessary.
Check for correct hold on an incline.

Accelerator 20 Monthly Check for smooth operation.

Wiring 20 Monthly Inspect for loose connections, broken or missing insulation.

Steering 20 Monthly Check for excess play, loose or missing hardware.

S Tie rods 20 Monthly Check for excess play, bent rods, loose or missing hardware.

Front suspension 20 Monthly
Inspect strut for leaks. Check hubs and kingpins, for excessive 
play, worn bushings, loose or missing hardware.

Rear axle
1st Change            :   5000 km
Normal Change     :   every 5000 km

Brakes 20 Monthly Check for smooth operation and acceptable stopping distance. 42

Front wheel alignment 60 3 Months Check for unusual tire wear.

Rear Suspension 60 3 Months
Check for shock oil leakage, worn bushings, loose or missing 
hardware.

S General lubrication 50 3 Months Lubricate all fittings, pivots, etc. where required. 41

Brake fluid 200 Yearly Replace. 41
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MAINTENANCE
RECOMMENDED LUBRICANTS AND FLUIDS
Check and lubricate all components at the intervals shown in the SCHEDULED MAINTENANCE CHART beginning 
on page 34. 

REPLACEMENT OF MAINTENANCE ITEMS
These items or their equivalents can be purchased through your dealer, directly from Learoad or any other 
qualified source.

Brakes 250 Yearly Replace master cylinder fluid.

Motor coupling
20,000 
Amp 

Hours
5 years Add anti-seize compound (approx. 1 tbsp.)

Item Capacity Lubricants/Fluids Notes

Rear axle oil 33.814 oz. (1 liter) 80W / 90 GL-5

Grease fittings Universal joint grease or equivalent
Do not exceed 3 pumps 
of grease in each fitting.

Item

Interval
(perform at interval 

that comes first) Remarks Page

Hours Calendar

Item Part Number

5 A Fuse TF03707020 

7.5 A Fuse TF03707030 

10 A Fuse TF03707040 

20 A Fuse TF02101140 

Headlight Bulb TF03703010 

Rear Turn / Reverse Bulb TF03705050 

Rear Brake Bulb TF03705060 

15 A Fuse TF03707050 
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MAINTENANCE
LIFTING THE VEHICLE

Read and comply with all of the following warnings and lifting procedures to prevent the 
possibility of the vehicle falling and causing serious injury or death.

For some maintenance procedures, it is necessary to lift the vehicle. Comply with the following warnings and follow 
the lifting procedure to ensure the safety of you, your vehicle and surroundings.

The vehicle must be on a firm and level surface for lifting.

Remain constantly aware that the vehicle is not stable during the lifting process.

Place the jack and jack stands only in the areas indicated in the following illustration.

Do not get under a vehicle until it’s stability on the jack stands is verified; never get 
under a vehicle while it is on a jack only.

Put wheel chocks in front and behind all wheels that are not being lifted.

Do not allow anyone to remain or get on the vehicle at any time during the lifting process 
or when the vehicle is lifted. 

When performing any service to the drivetrain, lift drive wheels off the ground.

Lifting Front 
1. Chock the rear wheels to keep the vehicle from rolling back-

ward.
2. Put a jack under the center of the front frame.
3. Raise the vehicle with the jack.
4. Install a jack stand on each side under the bracket of A-arm

as shown.
5. Lower the vehicle until it rests on the jack stands.
6. Remove the jack.
7. Confirm that the vehicle is stable on the jack stands before

proceeding with any service.

Lifting Rear
1. Chock the front wheels to keep the vehicle from rolling for-

ward.
2. Put a jack under the center of the rear frame cross member.
3. Raise the vehicle with the jack.
4. Install a jack stand on each side under the fixed seat of

tapered leaf spring on each side of the vehicle.
5. Lower the vehicle until it rests on the jack stands.
6. Remove the jack.
7. Confirm that the vehicle is stable on the jack stands before

proceeding with any service.

Lowering Vehicle
1. Make sure chocks are still in place on any wheels that

remain on the ground.
2. Put the jack in the same location that was used to raise the

vehicle.
3. Raise the vehicle enough to remove the jack stands.

Remove the jack stands from underneath the vehicle.
4. Slowly lower the vehicle to the ground and remove the jack.

Tools

•  Jack Jack Stands (4)
• Wheel Chocks

Center of
Rear Axle

Center of
Front Frame

Front of Vehicle
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MAINTENANCE
VEHICLE CLEANING AND CARE
Keeping your vehicle clean is not only beneficial to its appearance, but can also help extend the life of various compo-
nents.

Washing the Vehicle

NOTICE: Do not use a pressure washer to wash your vehicle. High water pressure can damage components.

Some products, including insect repellents and chemicals, will damage plastic surfaces. Do not 
allow these types of products to contact the vehicle.

• Do not use a pressure washer to clean the vehicle.
• Use an automotive type cleaner or mild soap to wash the vehicle. Harsh cleaners can scratch the finish.
• Use clean or new cloths and pads for washing. Reused cloths and pads can contain dirt particles that will scratch 

the finish.
• Inspect all grease fittings for dirt intrusion or lack of grease after washing. Apply grease as required to maintain 

proper function.
• Use a sponge or soft brush and a soap/water solution to clean the vinyl seats. Rinse with clean water.
• Use an automotive type wash cloth to wash the body of the vehicle. To prevent the soap from drying on the vehicle, 

rinse with clean water frequently.
• Clean the windshield with water and a clean cloth. Remove small scratches with a plastic polish.
• Clean the bottom of the vehicle where mud or dirt can collect. Loosen any packed sediment to help with removal. 

Be careful not to damage the paint.
• Dry the vehicle with a chamois before the water dries to prevent water spots.

Polishing the Vehicle
• Do not use medium to heavy duty compounds on the finish. Use wax that is for clear coat automotive finishes only. 

Do not apply wax or polish to matte finish surfaces.
• Use clean or new cloths and pads for polishing. Old or reused cloths and pads can contain dirt particles that will 

scratch the finish.

TIRES
Follow the tire maintenance procedures as instructed in this manual and on the labels on the vehicle.
Always use approved size and type of replacement tires. See SPECIFICATIONS on page 53.

Worn, improperly inflated, improper sized, or incorrectly installed tires will affect vehicle 
handling and could cause an accident resulting in severe injury or death.

Inflate all tires to the same pressure. Operating with unequal or incorrect pressure can 
adversely affect steering and handling and could cause an accident resulting in severe 
injury or death.

To decrease the risk of tire explosion, do not exceed the tire inflation rating on the tire 
sidewall. Make sure the tires are properly inflated at all times of operation. See Tire Pres-
sure on page 38.

To decrease the risk of tire explosion, inflate small amounts of air into the tire at intervals 
to allow the beads to seat properly. Never exceed the tire inflation pressure rating on the 
tire sidewall when seating a bead. Protect your face and eyes when you remove a valve 
core.

When you remove the wheels, use only sockets made for impact wrenches to decrease 
the risk of injury by a broken socket.

Do not use tires with low rated pressure. Do not use tires that have a recommended tire 
inflation pressure less than the tire inflation pressure recommended in the owner’s 
guide.

Do not over inflate the tires. Excess pressure can cause the tire to separate from the 
wheel or cause a tire explosion.
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MAINTENANCE
Tire Pressure

Maintaining correct tire inflation pressure is essential for safe vehicle operation. Recommended tire inflation pressure: 
70 psi (483 kpa).

Tire Repair

NOTICE: Tire plug tools and plugs are available at automotive outlets. The tire does not have to be removed 
from the wheel to install the tire plug.

Use a tire plug to repair small holes in the tread part of the tire. For large holes or holes/cuts in the tire sidewall, the tire 
must be replaced.
1. Remove the wheel from the vehicle. See Wheel Removal on page 38.
2. Locate the leak in the tire.

a. If the tire is very low or flat, fully inflate the tire.
b. Brush soapy water over the surface of the tire. Air bubbles will be visible where the air is leaking from the

tire.
c. Mark the hole with chalk.

3. Install the plug according to the manufacturer’s instructions.
4. Install the wheel on the vehicle. See Wheel Installation on page 39.
5. Fully inflate the tire. See Tire Pressure on page 38.

Tire Replacement

Tire replacement requires a tire mounting machine and must be done by a qualified tire center or your Learoad 
dealer.

WHEELS 
Worn, improperly inflated, improper sized, or incorrectly installed tires will affect vehicle 
handling and could cause an accident resulting in severe injury or death.

To decrease the risk of component damage, do not tighten the lug nuts to more than the 
torque specified below.

Check lug nuts for tightness at the intervals indicated in the SCHEDULED MAINTENANCE CHART on page 34. 

Wheel Removal

1. Lift the vehicle. See LIFTING THE VEHICLE on page 36.
2. Remove the lug nuts.
3. Remove the tire from the vehicle.

Tools

• Lug Wrench, 19mm • Impact Socket, 19mm
• Impact Wrench • Torque Wrench, Nm

Tools

• Lug Wrench, 19mm • Impact Socket, 19mm
• Impact Wrench • Torque Wrench, Nm

Valve Stem Cap

Tire style may vary
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MAINTENANCE
Wheel Installation 

NOTICE: To decrease the risk of component damage, do not tighten the lug nuts 
to more than the specified torque.

Always install lug nuts using a cross sequence pattern to ensure even 
seating of the wheel against the hub. 

1. Install the wheel on the hub with lug nuts. Make sure the valve stem is to the out-
side.

2. Finger tighten the lug nuts.
3. Using the tightening pattern shown at right, tighten the lug nuts to 88 - 115 Nm (65

- 85 ft. lbs.). Tighten in increments of 27 Nm (20 ft. lbs.).

LIGHTS
• Clean the lights frequently to maximize visibility.
• Replace burned out bulbs promptly.

Do not operate this vehicle at night or in low light if any bulbs are burned out. Poor light-
ing reduces visibility that could cause an accident resulting in severe injury or death.

NOTICE: Replacement bulbs are available from a local distributor, an authorized branch or the service parts 
department.

Headlight Assembly Replacement 

Light components can get hot if they 
have been in operation. Allow the 
lights to cool before servicing to pre-

vent burns to the skin. 

1. Disconnect the headlight harness from the headlight.
2. Remove the three screws that secure the headlight

assembly to the cowl.
3. Install new headlight assembly and secure with the three

screws.
4. Connect the harness to the headlight assembly.

Taillight

1. Remove the two screws and remove the lens.
2. Install the new bulb.
3. Install the lens and secure with the two screws.

Lug Nut Torque 88 - 115 Nm (65 - 85 ft.lbs.)

Lug Nut Tightening Pattern

Inside of Cowl

Headlight Housing 
Screw

TAILLIGHTScrews

Reverse light
(White) Brake light

(Red) Turn signal light
(Orange)
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MAINTENANCE
FUSE REPLACEMENT
The fuse block is under the instrument panel on passenger side.

NOTICE: Have the vehicle inspected by your dealer if fuses con-
tinue to blow after they have been replaced.

1. Remove the four screws that secure the access panel to instru-
ment panel. Remove the access panel.

2. Remove the old fuse and replace with a new fuse of the same type 
and size.

3. Fuses are available from a local Distributor, an authorized Branch
or the Service Parts Department.

WINDSHIELD WASHER RESERVOIR
The windshield washer reservoir is located under the instrument 
panel on passenger side.
1. Remove the four screws that secure the access panel to instru-

ment panel. Remove the access panel.
2. Clean the area around the fill cap and open the cap.
3. Top up / fill the washer fluid fully. Washer fluid is available from

a local Distributor, an authorized Branch or the Service Parts
Department.

CONTROLLER SYSTEM TEST
At monthly intervals, test the controller by allowing the vehicle to roll down an incline with the accelerator pedal 
released. Braking force should be felt at approximately 3 kph (2 mph) indicating that the system is functioning. If vehi-
cle speed continues to rise, apply the brake and have vehicle inspected by a trained mechanic.

REAR AXLE
Refer to the Service and Repair Manual for the fluid replacement procedure.
Change the axle oil at the intervals indicated in the SCHEDULED MAINTE-
NANCE CHART on page 34. The drain plug is located at the bottom of the rear 
axle housing.

Checking the Lubricant Level 

Clean the area around the check/fill plug and remove the plug. The correct
lubricant level is just below the bottom of the threaded hole of filler plug. If lubri-
cant is low, add lubricant as required. Add lubricant (80W / 90 GL-5) slowly until 
lubricant starts to seep from the hole or maximum of 1L (10 OZ). Install the check/fill plug. In the event that the lubri-
cant is to be replaced, remove the drain plug and empty it completely and add new lubricant (80W / 90 GL-5 engine 
oil).

Instrument Panel

Fuse Block

Front of Vehicle

Instrument Panel

Fuse Block

Windshield Washer
Reservoir

Front of Vehicle

Vent Plug

Filler Plug

Drain Plug

Front of Vehicle
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MAINTENANCE
LUBRICATION 

Do not use more than three pumps of 
grease in a grease fitting at any one time. Excess grease can cause grease seals to fail, 
or allow grease into areas that could damage components. 

Putting more than three pumps of grease in a grease fitting could damage grease seals and cause premature 
bearing failure.

Lubricate components at the intervals indicated in the SCHEDULED MAINTENANCE CHART on page 34.

BRAKES

Brake Fluid

Vehicles with hydraulic brakes must be checked for correct brake fluid level as indicated in the SCHEDULED MAIN-
TENANCE CHART on page 34.

When adding or changing brake fluid, always use brake fluid from an unopened bottle. 
After opening a bottle of brake fluid, always discard the unused portion. Do not store, or 
use from an opened bottle. Brake fluid rapidly absorbs moisture from the air. The mois-

ture causes the boiling temperature of the brake fluid to drop. This can lead to premature brake fade and the 
possibility of an accident that can result in severe injury or death.

The master cylinder is under the instrument panel at the driver side. 
In addition to the scheduled maintenance interval for changing the brake 
fluid, the brake fluid must also be changed in
the following conditions:
• the fluid becomes contaminated
• the fluid level falls BELOW the MIN mark
• the type and brand of the fluid in the reservoir are unknown

If the type of brake fluid in the master cylinder is unknown, replace with 
an approved brake fluid following the procedure in the repair manual.
1. Park the vehicle on a level surface.
2. Remove the screws that secure the access panel to instrument

panel. Remove the access panel.

Front of Vehicle

3

1

4

1

LOCATION

2

Transverse Gear Lithium base grease

3

4

Rear Axle 80W / 90 GL-5

80W / 90 GL-5

80W / 90 GL-5

RECOMMENDED
LUBRICATION OIL

NO

Universal Joint

Angle Actuator

Rear Axle

Front of Vehicle
2

Instrument Panel

Master
Cylinder

Front of Vehicle
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MAINTENANCE
3. Check the brake fluid level at the master cylinder. The fluid level should be between the upper MAX and lower
MIN lines.

4. If the level is below the upper MAX line, add brake fluid:
a. Clean any dirt and debris from around the master cylinder cap.
b. Remove the cap.
c. Add fluid until it reaches the upper MAX line.
d. Reinstall the cap.
e. Clean any spilled brake fluid from the area.
f. Dispose of the unused portion of the brake fluid.

5. Press and hold the brake pedal fully down for a few seconds.
6. Check for fluid leakage around the fittings

BATTERY
A battery is described as two dissimilar metals immersed in an acid. If the acid is absent or if the metals are not dis-
similar, a battery has not been created. The batteries in this vehicle are lead acid.
A battery does not store electricity, but it can produce electricity as the result of a chemical reaction which releases 
stored chemical energy in the form of electrical energy. The chemical reaction occurs faster in warm conditions and 
slower in cold conditions. Temperature is important when conducting tests on a battery and test results must be cor-
rected to adjust for temperature differences.
An older battery can perform adequately except that its capacity is decreased. Capacity describes the time that a bat-
tery can continue to supply its design amperes from a full charge.
A battery has a maximum life. Good maintenance maximizes the available life and decreases the conditions that can
reduce the life of the battery.

Use insulated wrenches to prevent direct contact of a wrench with the battery terminals. 
Direct contact of a bare wrench with battery terminals can cause an explosion resulting 
in severe injury or death.

To prevent the risk of battery explosion, keep all flammable materials, open flames or 
sparks away from the batteries.

Hydrogen gas is made as batteries are charged. Do not charge batteries without good 
ventilation. A 4% concentration of hydrogen gas is explosive.

Make sure that the key switch is in the OFF position and all electrical accessories are off 
before you start to work on the vehicle.

Be careful when you use aerosol containers near the battery terminals. Use a container 
with insulation to prevent an explosion.

Turn off all accessories before disconnecting from the battery terminal.

Always wear a safety shield or approved safety goggles when you add water or charge 
the batteries.

The electrolyte in a battery is an acid solution which can cause burns to the skin and 
eyes. Completely clean all electrolyte spills that contact the body and eyes with clear 
water. Contact a physician immediately. 

Do not tilt the batteries during removal or installation. An electrolyte spill can cause 
burns and damage.

Neutralize electrolyte spills with a solution of 2 teaspoons (10 ml) sodium bicarbonate 
(baking soda) mixed in 1 liter (1 quart) of water. Clean with water.

Use safe procedures to move the batteries. Always lift the battery with a commercially 
available battery lifting device.

NOTICE: If you fill the batteries with electrolyte above the maximum level, you can cause an electrolyte spill 
during the charge cycle. An electrolyte spill can cause damage to the vehicle and storage facility.
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BATTERY DISPOSAL
Return used batteries to the manufacturer or lead smelter for recycling purposes. For neutralized spills, put residue in 
acid-resistant containers with absorbent material such as sand. Dispose in accordance with local regulations for acid 
and lead compounds. Contact authorized environmental agencies for information about disposal.

BATTERY CLEANING
Clean the batteries according to the Periodic Service Schedule.

Always wear eye protection when cleaning the battery.

To prevent battery damage, make sure you correctly install all battery caps.

NOTICE: To decrease the risk of damage to vehicle or floor, neutralize acid before you spray the battery with 
water.

To decrease the risk of damage to electrical components surrounding the battery while cleaning, do 
not use a pressure washer.

When you clean the battery cases and terminals, do not use a water hose without neutralizing any 
acid deposits first. The water hose moves the acid from the top of the batteries to another area of 
the vehicle or storage facility, where it can cause damage. After spraying the batteries, a conductive 
residue remains on the batteries and contribute to the discharge of the batteries 

1. Remove corrosion with a wire brush.
2. Wash top and sides of the batteries with a solution of:

• 10 ml (2 tsp.) baking soda
• 1 liter (1 quart) water

Wash all metal components near the battery.
3. Allow the solution to set a minimum of three minutes. Use a soft bristle brush or cloth to clean the top of each bat-

tery to remove residue that can cause the discharge of the battery.
4. Rinse with tap water and dry with shop towels.
5. After the batteries are clean and dry, coat the terminals with a commercially available battery terminal spray.

BATTERY CHARGING AND MAINTENANCE

Hydrogen gas is produced as batteries are charged. Charge batteries only in well-venti-
lated areas. 

At Each Charging Cycle
• Before you charge the batteries, inspect the plug of the battery charger and vehicle receptacle housing for dirt

or other particles.
• Charge the batteries after each use.

Monthly
• Inspect all wires for wear, loose connections, corrosion or damage of insulation.
• Make sure that the electrolyte level is correct and add distilled water as required.
• Clean the batteries and wire connections.
• Apply battery protectorate to the battery terminals.

Tools

•  Insulated Wrench, 14mm
•  Hydrometer

•  Battery Carrier
•  Battery Maintenance Kit    (P/N 72V - TF08200060)

• Battery Protective Spray
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Electrolyte Level and Water 

Maintaining correct electrolyte level is important because any part of 
the plates open to air will be damaged. 
Do not overfill batteries with water. Too much water pushes the elec-
trolyte from the battery by release of gas and a decrease in volume of 
the electrolyte.
The correct level of the electrolyte is 13 mm (1/2") above the plates in 
each cell.
This level will leave approximately 6 - 10 mm (1/4" - 3/8") of space 
between the electrolyte and the vent tube.

NOTICE: DO NOT overfill batteries. The charge cycle will expel 
electrolyte and cause component damage in overfilled 
batteries.

As a battery is being charged, it produces hydrogen gas. Most of this 
gassing occurs at the end of the charge cycle. Hydrogen gas is lighter 
than air. Water and sulphuric acid droplets will be carried out of the 
battery vents by the hydrogen gas, however, this loss is minimum. If 
the electrolyte level is high, the electrolyte will block the vent tube and 
the gas will push it out the vent tube and battery cap. The water will dry 
but the sulphuric acid will stay and damage the vehicle components 
and surface below the vehicle. Sulphuric acid loss will weaken the amount of acid within the electrolyte and decrease 
the life of the battery.
Over the life of the battery, a large amount of water is used. The water added to the batteries must be clean and with-
out contamination. Unclean water decreases the life of the battery by reducing the chemical reaction. Use distilled 
water or filtered water only. Test water that is not distilled water and filter if needed. Refer to the following water purity 
table for requirements.

IMPURITY PARTS PER MILLION

color clear

suspended trace

total solids 100

calcium and magnesium oxides 40

iron 5

ammonia 8

organic and volatile matter 50

nitrites 5

nitrates 10

chloride 5

Vent Cap

Gas Vent

Vent
Expansion
Space

Plates

13 mm
(1/2”)

6 - 10 mm
(1/4” - 3/8”)

Electrolyte level should be at least

Correct Electrolyte Level
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Battery Filling System
• Follow the procedure exactly as stated in this instruction and read all DANGER, WARNING AND CAUTION state-

ments in this instruction as well as those on the vehicle and battery charger.
• Prior to servicing the vehicle or leaving the vehicle unattended, turn the key switch to OFF position, remove they

key from switch. Chock the wheels and apply park brake before servicing the vehicle.
• Wear safety glasses or approved eye protection when servicing part of the watering system. Wear a full face shield

and rubber gloves when working on or near batteries.

1. Remove dust cover.

2. Mate couplers. Insert the male coupler on the water filling system into the female
coupler on the end of the water supply.

3. Disconnect. When water pressure in the inlet pipe increases and water stops
flowing, it indicates filling process completion. Disconnect the couplers by
depressing the push button and mount th dust cover back on.

-NEG -NEG

-NEG

-NEG

-NEG-NEG

-NEG

+POS +POS

+POS

+POS

+POS+POS

-NEG

-NEG

+POS

+POS

-NEG

+POS

-NEG

+POS

-NEG

+POS

+POS

72 VOLT  BATTERY FILLING

Front of Vehicle
TROJAN T105

TROJAN T105

TROJAN T105 TROJAN T105 TROJAN T105 TROJAN T105

TROJAN T105

TROJAN T105

TROJAN T105 TROJAN T105 TROJAN T105

TROJAN T105

550mm

400mm

1

2

Press 3
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MAINTENANCE
The electrolyte in a battery is an acid solution which can cause severe burns to the skin 
and eyes. Clean all electrolyte spills to the body and eyes with clear water. Contact a 
physician immediately.

Always wear a safety shield or approved 
safety goggles when you add water or charge 
the batteries.

Hand held watering devices available at automotive parts stores, 
or automatic watering devices like the one included in the Bat-
tery Maintenance Kit (P/N 72V - TF08200060) can be used with 
an approved water supply. These watering devices are 
accurate, easy to use and allow for fast fill. They also keep the 
correct electrolyte level within the battery cells. 

NOTICE: The watering device should only be used if the 
electrolyte level is less than 13 mm (1/2”) above 
top of plates.

To clean an electrolyte spill, use a solution of:
• 10 ml (2 tsp.) baking soda
• 1 liter (1 quart) water

Wash all metal components near the battery.

BATTERY REPLACEMENT

Before you disconnect or connect a battery or any other wires, move the key switch to 
OFF position.

1. Remove the battery hold downs and cables.
2. Remove the batteries with a commercially available lifting device.
3. If the batteries have been cleaned and the acid in the battery rack area is neutralized as recommended, no cor-

rosion to the battery racks or surrounding area should be present. If any corrosion remains, remove it with a putty 
knife and a wire brush. Wash the area with a sodium bicarbonate (baking soda) and water solution, and then dry
before primer and corrosion resistant paint is applied.

4. Place the batteries in the battery racks and tighten the hold downs to 11 - 12 Nm (98 - 106 in. lbs.) torque. The
hold downs must be tight enough to prevent movement of the battery, but not tight enough to cause distortion of
the battery cases.

5. Inspect all wires and terminals. Clean corrosion from the battery terminals or the wire terminals with a sodium
bicarbonate (baking soda) and water solution and soft brush if needed.

Be careful when using aerosol containers near battery terminals. Always use a container 
with insulation to prevent an explosion.

6. Connect the battery wires as shown.
7. Tighten the battery post hardware to 11 - 12.5 Nm (98 - 110 in. lbs.) torque. Do not over-tighten the terminal stud

nut, this will cause a “mushroom” effect on the battery post which will prevent the terminal nut from being cor-
rectly tightened.

8. Protect the battery terminals and battery wire terminals with a commercially available coating.

Watering device similar to the type included in
the Battery Maintenance Kit

Pure Water

Valve consistently
fills to a predetermined
level

Electrolyte
Level

Single Battery Cell
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72 VOLT  BATTERY CONNECTIONS

Front of Vehicle

From emergency
switch

To emergency
switch

To controller +

To controller -

-NEG -NEG

-NEG

-NEG

-NEG-NEG

-NEG

+POS +POS

+POS

+POS

+POS+POS

-NEG

-NEG

+POS

+POS

-NEG

+POS
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-NEG
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+POS

TROJAN T105

TROJAN T105

TROJAN T105 TROJAN T105 TROJAN T105 TROJAN T105

TROJAN T105

TROJAN T105

TROJAN T105 TROJAN T105 TROJAN T105

TROJAN T105
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MAINTENANCE
BATTERY STORAGE

NOTICE: Disconnect the battery charger, controller and other electronic devices for extended storage. All 
connected electronic components cause the discharge of batteries.

During storage, the batteries must not be allowed to discharge.
In high temperatures the chemical reaction is fast, while 
low temperatures cause the chemical reaction to slow. A 
vehicle that is stored at 32° C (90° F) will lose.002 of spe-
cific gravity each day. If a completely charged battery has a 
specific gravity of 1.275, and the battery is not used, it will 
become partially discharged. When it reaches 1.240, which 
it will do in less than 20 days, it must be charged again. If a 
battery stays in a discharged state, sulfating occurs on and 
within the plates. This condition is not reversible and will 
cause permanent damage to the battery. To prevent dam-
age, the battery must be charged again. Use a hydrometer 
to find the specific gravity and the state of charge of a bat-
tery.
In winter conditions, the battery must be completely 
charged to prevent the risk of freezing. A completely 
charged battery will not freeze in temperatures above -60° 
C (-75° F). Although the chemical reaction is decreased in 
cold temperatures, the battery must be stored completely 
charged, and disconnected from circuits that can discharge 
the battery. The controller must be disconnected from the 
batteries when key switch is in OFF position.
For on-board chargers, disconnect the charging harness 
from the batteries.
The batteries must be cleaned and all deposits neutralized 
and removed from the battery case to prevent self dis-
charge.
The batteries must be tested or charged again at 30 day 
minimum intervals.

BATTERY CHARGING
The battery charger is designed to completely charge the battery set. If the batteries are severely deep cycled, some 
automatic battery chargers contain an electronic module that will not activate and the battery charger will not operate. 
Automatic chargers determine the correct length of charge to the battery set and turns off when the batteries are 
charged. Always refer to the instructions of the charger used.

Do not overfill batteries. The charge cycle will expel electrolyte and cause component 
damage.

Before charging, observe the following:
• The electrolyte level in all cells must be at the recommended level and above the plates.
• Charging must occur in an area with good ventilation to remove hydrogen gas that is produced during the charge

cycle. A minimum of five air replacements for each hour is recommended.
• The charger connector components must be in good condition and free from dirt and particles.
• The charger connector must be completely plugged into the vehicle receptacle.
• The charger connector and cord set must be protected from damage. The charger connector and cord set must be

used in an area where it is not possible for personnel to run over or trip over the cord set.
• The charger automatically turns off during the connect and disconnect cycle, so there is no electrical arc generated

at the DC plug and receptacle contacts.

AC Voltage

The battery charger output is directly related to the input voltage. If the vehicle receives an incomplete charge in a nor-
mally adequate time period, low AC voltage can be the cause. Consult an electrician if necessary.

1.100

1.120 1.160 1.200 1.240 1.280

1.140 1.180 1.220 1.260 1.300
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BATTERY FAULT DIAGNOSIS
Fault diagnosis is done for two reasons:
• A battery that performs poorly and is outside of the manufacturers specification must be identified to replace it

within the terms of the manufacturer’s warranty. Different manufacturers have different requirements. Refer the bat-
tery manufacturer or the manufacturer’s representative for specified requirements.

• Find the reason a vehicle does not perform adequately. Performance problems can cause a vehicle to run slowly or
can not operate for the time needed.

A new battery must mature before it develops its maximum capacity. Maturing can take 100 or more charge and dis-
charge cycles. After the maturing phase, the older a battery gets, the lower the capacity. The only method to find the 
capacity of a battery is a load test with a discharge machine. Refer to the discharge machine manufacturer instruc-
tions.
A hydrometer is used to identify a poorly performing battery in a set with a low specific gravity. When the particular cell 
or cells that are the problem are identified, the battery can be removed and replaced. The battery can not be restored. 
The individual battery should be replaced with a good battery of the same brand, type and approximate age.Hydrom-
eter

To prevent battery explosion, never insert 
a metal thermometer into a battery. Use a 
hydrometer with a built in thermometer 

that is designed for testing batteries. 

A hydrometer is used to test the state of charge of a battery cell. 
This is performed by measuring the density of the electrolyte, which 
is accomplished by measuring the specific gravity of the electrolyte. 
The greater the concentration of sulfuric acid, the more dense the 
electrolyte becomes. The higher the density, the higher the state of 
charge.
Specific gravity is the measurement of a liquid that is compared to a 
baseline. The baseline is water which is assigned a base number of 
1.000. The concentration of sulfuric acid to water in a new vehicle 
battery is 1.280 which means that the electrolyte weighs 1.280 
times the weight of the same volume of water. A fully charged bat-
tery will test at 1.275 - 1.280 while a discharged battery will read in 
the 1.140 range.

NOTICE: Do not perform a hydrometer test on a battery that 
has just been watered. The battery must go through at least one charge and discharge cycle in 
order to permit the water to adequately mix with the electrolyte.

The temperature of the electrolyte is important since the hydrometer reading must be corrected to 27° C (80° F). High 
quality hydrometers are equipped with an internal thermometer that will measure the temperature of the electrolyte 
and will include a conversion scale to correct the float reading. It is important to recognize that the electrolyte tempera-
ture is significantly different from the ambient temperature if the vehicle has been operated.

FloatBulbCylinder
Thermometer

Add to Float
   Reading

  Subtract
from Float
  Reading

Weight
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Using A Hydrometer
1. Draw electrolyte into the hydrometer and release it sev-

eral times to permit the thermometer to adjust to the
electrolyte temperature and note the reading. Examine
the color of the electrolyte. A brown or gray coloration
indicates a problem with the battery and is a sign that
the battery is nearing the end of its life.

2. Draw the minimum quantity of electrolyte into the
hydrometer to permit the float to float freely without con-
tacting the top or bottom of the cylinder.

3. Hold the hydrometer in a vertical position at eye level
and note the reading where the electrolyte meets the
scale on the float.

4. Add or subtract four points (.004) to the reading for
every 6° C (10° F) the electrolyte temperature is above
or below 27° C (80° F). Adjust the reading to conform
with the electrolyte temperature, e.g., if the reading indi-
cates a specific gravity of 1.250 and the electrolyte tem-
perature is 32° C (90° F), add four points (.004) to the
1.250 which gives a corrected reading of 1.254. Simi-
larly if the temperature was 21° C (70° F), subtract four
points (.004) from the 1.250 to give a corrected reading
of 1.246.

5. Test each cell and note the readings (corrected to 27° C
or 80° F). A variation of fifty points between any two cell
readings (example 1.250 - 1.200) indicates a problem
with the low reading cell(s).

As a battery ages the specific gravity of the electrolyte will 
decrease at full charge. This is not a reason to replace the 
battery providing all cells are within fifty points of each other.
Since the hydrometer test is in response to a vehicle exhibit-
ing a performance problem, the vehicle should be recharged 
and the test repeated. If the results indicate a weak cell, the 
battery or batteries should be removed and replaced with a 
good battery of the same brand, type and approximate age.

TRANSPORTING THE VEHICLE

Do not ride or allow other people on a vehicle being transported on a trailer or being 
towed with another vehicle.

Hauling the Vehicle

Loose vehicle components can fly off when the vehicle is being transported. Inspect the 
vehicle for loose components prior to transport.

Do not allow any people on a vehicle being transported on a trailer.

• If the vehicle is being hauled on a trailer or truck below highway speeds, check that canopy top hardware is tight
and there are no cracks in the canopy top at the mounting points.

• The rated capacity of the hauling trailer or truck must be more than the weight of the vehicle and load plus 1190 kg
(2623.5 lbs.). See GENERAL SPECIFICATIONS for the weight of the vehicle.

Hydrometer Temperature Correction

°F     °C

160      71

150      65

140      60

130      54

120      49

110      43

100      37

  90      32

 80      26

 70      21

 60      15

 50      10

 40       4

 30      -1

 20      -6

 10     -12

+.032

+.028

+.024

+.020

+.016

+.012

+.008

+.004

0       

-.004

-.008

-.012

-.016

-.020

-.024

-.028

+.030

+.026

+.022

+.018

+.014

+.010

+.006

+.002

-.002

-.006

-.010

-.014

-.018

-.022

-.026

EXAMPLE #1
ELECTROLYTE TEMPERATURE
Above 27 °C (80 °F)
AMBIENT TEMPERATURE
Above 27 °C (80 °F)

ELECTROLYTE TEMPERATURE
Above 32 °C (90 °F)
HYDROMETER READING 1.250
1.250 + .004 = 1.254
CORRECTED SPECIFIC GRAVITY
READING

EXAMPLE #2
ELECTROLYTE TEMPERATURE
Above 27 °C (80 °F)
AMBIENT TEMPERATURE
Above 27 °C (80 °F)

ELECTROLYTE TEMPERATURE
Above 21 °C (70 °F)
HYDROMETER READING 1.250
1.250 - .004 = 1.246
CORRECTED SPECIFIC GRAVITY
READING

ELECTROLYTE
TEMPERATURE
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MAINTENANCE
1. Drive the vehicle onto the trailer or truck.
2. Engage the parking brake. Leave the direction selector in N (neutral).
3. Turn the key switch to the OFF position. To prevent loss of the key, remove it from the ignition switch.
4. Make sure the seats are secured.
5. Secure the vehicle to the trailer or truck with tie downs, straps or ropes.
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SPECIFICATIONS
Outside Clearance Circle 39.36 ft. (12 m)

Speed (Level Ground) Below 30 kph

Steering Self-compensating Rack and Pinion

Front Suspension Helical Spring with Hydraulic Shock Absorbers

Rear Suspension Leaf Springs with Hydraulic Shock Absorbers

Service Brake
Front Wheel Hydraulic Disk
Rear Wheel Hydraulic Drum

Parking Brake Self-compensating, single point engagement

Front and Rear Tires 165 / 70 R 13 Black Wheel

Frame Welded steel. DuraShieldTM powder coat

Front Body and Finish Injection Molding ABS

Standard Color Electric Blue

Noise Sound pressure; continued A-weighted ≤ 76 db(A)

Measurement methods were applied per the ISO 2631 and ISO 5349
standards under conditions of typical vehicle surfaces.

Some items shown may be optional equipment
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Notes:
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MAINTENANCE LOG
MAINTENANCE LOG
Record periodic maintenance in the following maintenance log.

DATE
MILES (KM) 
AND HOURS

TECHNICIAN
SERVICE PERFORMED

COMMENTS
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MAINTENANCE LOG
DATE
MILES (KM) 
AND HOURS

TECHNICIAN
SERVICE PERFORMED

COMMENTS
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MAINTENANCE LOG
DATE
MILES (KM) 
AND HOURS

TECHNICIAN
SERVICE PERFORMED

COMMENTS
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MAINTENANCE LOG
DATE
MILES (KM) 
AND HOURS

TECHNICIAN
SERVICE PERFORMED

COMMENTS
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APPENDIX A
HK-J Series charger maintenance manual

A: Charger indicator definition
1 When there is 220V input, the red and green indicators flash alternately, if they don’t 
flash, check if there is 220V input, if there is no voltage, check user’s electrical circuit or 
charging plug, connectors are properly connected. If the voltage is normal, check if the 
charger is broken.
2 Red indicator flashes when charging normally.
3 Yellow indicator flashes when it’s almost fully charged.
4 Green indicator is always on when charge finishes.
5 If the indicators flash abnormally during charging, judge the fault according to the 
faults codes as shown in section B

B: Problems codes

C Vehicle unable to drive

Disconnect the 220V AC power supply (unplug the charging plug) and check the resistance 
between pin 1 and pin 2 of the charging interlock plug: if it is connected, it means the 
charger is working normally. If the resistance value is infinite, it means the charger may be 
damaged or the connector may be disconnected.

PP0450
603

1. Lock normal 
close
(Red)
2. Lock common 
(Black)
3. CANH (Brown)

Temp. 
sensorwith 3M 
tape
B



APPENDIX A
HK-H-72-25 Series on board cha ger specification 

1. General

HK-II Series 1.8kw charger is designed specifically for the power supply to batteries of electrical 

vehicles  It is not only high efficiency, small volume, high stability, long life, but also high level of 

protection, high reliability, full protecting functions. It is the idea power source for  

vehicles charging. This charger has inner set thermal sensor to provide over heat protection and 

self recover . It s produced on full sealing process, protection level  IP67, which 

will ensure its usage under any complicated circumstances and no malfunctions occur. 

The DC output of this charger is connected to the Pos./Neg. terminals of batteries, AC input is 

connected to the on board charging socket. Commercial electrical power will be lead to the charger 

through the charging plug that match the charging socket, to supply power to the batteries.

2. Characters and parameters
2.1 Characters

1. Working efficiency reaches 95%

2. Very strong protection

3. Wide working temprature range

4. 100% full loading aging test

5. IP67 high protection level

6. Automobil level Anti vibration

7. Smart temperature compensation to the batteries during charging, to maximize the batteries’

lives.

Parameters

Type HK-H-72-25

Input

V o l t a g e AC 90~265V 

F r e q u e n c y 50-60Hz

C u r r e n t IN≤9A
P o w e r  f a c t o r 0.99 Above half loaded

E f f i c i e n c y 95%  Full loaded
Sta n d  b y  p o w e r 
c o n s u m p t i o n 5W 
C
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Main 
output

M e t h o d Constant Voltage / Constant Current
V o l t a g e 25-99V

C u r r e n t 25A

P o w e r 1800W@220VAC 800W@110VAC
Constant Voltage 
p r e c i s i o n 1% 

Constant Current 
p r e c i s i o n 2% 

R i p p l e  v o l t a g e 
c o e f f i c i e n t 5% 

Low
voltag

e
output

M e t h o d Constant Voltage
V o l t a g e 13.8V
R a t e d  C u r r e n t 5A
Constant vol tage 
p r e c i s i o n 2%

P o w e r 69W 
R i p p l e  v o l t a g e 
c o e f f i c i e n t 1%

Comm
unicati
on

CAN communication YES

B a u d  r a t e 125Kbps 250Kbps 500Kbps

Terminal resistance NO 

3.Reliability
Index Data definition Remarks

MTBF 150,000 H Reliability is calculated from components 

failure rate

4.Working circumstances
No. Item Technical data Unit

1 Working temperature -40  +60

2 Storage temperature -40 +90

3 Relative humidity 5% 95%

4 Cooling method Air cooling

5 Altitude 3000 m
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E

5.Electrical characters
5.1 Protection the charger has the following protecting functions

a) Output over voltage protection

b) Output over current protection

c) Output short circuit protection

d) Input low voltage protection

e) Charger excess temperature protection

f) Battery excess temperature protection (for lead acid battery)

Stand by power consumption Stand by power consumption less than 5W

Start surge current Charger start surge current less than 5A

Ports insert as illustrated, each pins defined as below

Item Connector type Matched connector type Brand

Input port DJ7031-4.8-11 DJ7031-4.8-21

Output port DJ7021-8-11 DJ7021-8-21

Signal port DJ7124-2-11 DJ7124-2-21

Input port Output port Signal port

Power Neutral

Ground

Neutral  
Output + Output -

Normal open contact

Indicator (Ground)

Normal close contact

Indicator (Red)

Indicator (Green)

Temp. Sensor (Signal)

Temp. Sensor Ground)
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. Noise

Noise Term

≤65dB Distance 1.5m,A weighting

. Electr -Magn tic compatibility

The electr -magn tic compatibility satisfies the circumstance testing 

requirements set by GB/T 18487.3-2001, clause 11.3

. Protection level
Standard Level

GB4208-2008 IP67 

1 . Cooling
Fan cooling
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APPENDIX B
FAULT TESTING

Electrical System

Condition Possible Cause Corrective Measures

Vehicle Not Moving

Key switch at OFF position or no direction 
selected

Turn key switch to ON position and select 
direction

Battery discharged Charge battery

Battery cannot charge Carry out load test and change battery 
that is not able to charge

Battery connecting wire rusted or loos-
ened

Clean and tighten the battery wiring, apply 
on all terminals with a battery terminal pro-
tection coating

Wiring connected to the electronic speed 
controller, direction selector or motor is 
rusted or loose

Repair or replace faulty wiring.

Faulty Solenoid Replace solenoid

Faulty Key Switch Replace FNR switch

Faulty Direction Selector Replace FNR switch

Connector Loosened or Disconnected Properly install connector

Faulty Motor Repair and replace motor

Faulty Speed Controller Test and replace parts as shown in the test 
procedure

Electrical Connector Poor Connectivity Check for area on the connector that has 
poor connectivity and press firmly.

Vehicle Speed Not 
Stable

Faulty Speed Controller Test and replace parts as shown in the test 
procedure.

Faulty Speed Sensor Test speed sensor

No speed decrease 
in reverse mode

Faulty Speed Controller Test and replace parts as shown in the test 
procedure.

Motor Noise
Rotor or Stator Abnormal Replace Motor 

Motor Hardware Loosened Lock Tight 

Battery Not Charging
Charger not working properly Repair or Replace Charger

Charging wiring fault Repair or Replace Faulty Wirings
A
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Front Suspension and Steering

Battery Not Charging

Connector for vehicle or charger damaged Replace Connector

Battery Housing Damaged Replace Battery

Electrolyte Level Low Maintain Correct Electrolyte Level

Battery Power Low Hydrometer test. Replace battery if neces-
sary

Battery Damaged Replace Battery

Condition Possible Cause Solution

Tire Wear 
Uneven

Tire pressure not correct Inflate to recommended pressure

Improper alignment (Incorrect 
Toe-in) Adjust front wheel toe-in

Steering Not 
Smooth

Water gets into steering assembly 
and freezes in cold water

Remove the steering assembly, 
pinion and bearing. First drain the 
water before adding grease.

Check the sleeve and see if it has 
good sealing

Excessing grease gets into the 
steering rack assembly or rack 
cover

Raise the vehicle, locate the 
steering to lock location on the left 
and right. Observe the gear box, 
gearbox deformation means that 
gathered too much grease inside 
the box. Remove gear box and 
remove excessive grease

Steering king pin, or gear bushing 
or steering assembly insufficient 
lubricant

Pump lubricants for each lubrica-
tion fitting. Carry out procedures 
between locking location on both 
left and right Don't add too much 
grease If the steering does not 
return to an acceptable situation, 
then continue to the next step

Bent Rack

Remove the rack, place the rack 
face up on a plane. If a (.381 mm) 
feeler gauge can go under the 
rack, then replace steering 
assembly

Universal joint worn or struck Replace with new universal joint
B



APPENDIX B
SUMMARY OF LED DISPLAY FORMATS
The two LED’s have four different display modes that indicate the type of information they provide.

Wobbling During 
Steering

Loose steering wheel

Check spline and change steering 
wheel if necessary. Tighten driv-
ing wheel nut

Steering parts worn Replace

Loose wheel bearing Adjust or replace

Vibration

Rotating parts worn Replace

Wheel bearing worn Replace

Tire, wheel or disc brake out of 
circle

Check and replace out of circle 
parts

Loose wheel nut Must tighten to 70~115 Nm

Steering Lean-
ing Sideways

Tire pressure not correct
Inflate to recommended tire pres-
sure

Brake assembly dragging Check Braking System

Suspension components dam-
aged Repair or replace

Alignment not proper Align

TYPES OF LED DISPLAY

Display Status

Neither LED illuminated Controller is not powered on; or vehicle has dead 
battery; or severe damage.

Yellow LED Flashing Controller is operating normally.

Yellow and red LEDs both on solid Controller is in Flash program mode.

Red LED on Solid Watchdog failure or no software loaded. Cycle KSI 
to restart, and if necessary load software.

Red LED and yellow LED Flashing alternately Controller has detected a fault.
2-digit code flashed by yellow LED identifies the
specific fault; one or two flashes by red LED indi-
cate whether first or second code digit will follow.
C



APPENDIX B
TROUBLESHOOTING
The troubleshooting chart provides the following information on the controller faults:

• fault code

• fault name as displayed on the programmer’s LCD

• the effect of the fault

• possible causes of the fault

• fault set conditions

• fault clear conditions
Whenever a fault is encountered and no wiring or vehicle fault can be found, shut off KSI and turn it back on to see if 
the fault clears. If it does not, shut off KSI and remove the 35-pin connector. Check the connector for corrosion or 
damage, clean it if necessary, and re-insert it.

LED 
Code 

PROGRAMMER LCD 
DISPLAY POSSIBLE CAUSE SET / CLEAR 

CONDITIONS

12

Controller Over current
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;
Shutdown Pump

1.External short of phase
U,V or W
motor connections
2.Check wiring
3.Motor parameters are mis-
tuned
4.Defective controller
5.Speed encoder noise
problems

Set: Phase Current 
exceeded the current 
measurement limit
Clear: Cycle KSI

13

Current Sensor Fault
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.Leakage to vehicle frame

from phase U, V or W (short

in motor stator)

2.Controller defective

Set: Controller current 

sensors have invalid offset 

reading

Clear: Cycle KSI

14

Precharge Failed
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.External load on capacitor 
bank (B+ connection
terminal) preventing
capacitor charge
2.See Monitor menu>>
Battery:
Capacitor Voltage

Set: Precharge failed to 
charge the capacitor bank 
to the KSI voltage
Clear: Cycle interlock input 
or use VCL function 
precharge

Figure. 1  Fault Code Chart
D
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15

Controller Severe Under 
temp
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.See monitor menu>>
Controller:
Temperature
2.Controller is operating in
an extreme environment

Set: Heat sink temperature 
below 
-40ºC
Clear: Bring heatsink
temperature above -40ºC,
and cycle interlock or KSI

16

Controller Severe Over 
temp
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.See monitor menu>>
Controller:
Temperature
2.Controller is operating in
an extreme environment
 3.Excessive load on vehicle
4.Improper mounting of
controller

Set: Heat sink temperature 
above 
+95ºC
Clear: Bring heatsink
temperature below +95ºC,
and cycle interlock or KSI

17

Severe Under Voltage
Reduced drive torque

1.Battery menu parameters
are mis-adjusted
2.Non-controller system
drain on batteries
 3.Battery resistance too high       
4.Battery disconnected
while driving
5.See monitor menu -
Battery: capacitor voltage
6.Blown B+ fuse or main
contactor did not close

Set: Capacitor bank 
voltage dropped below the 
Severe Under Voltage limit 
with FET bridge enabled
Clear: Bring capacitor 
voltage above severe 
under voltage limit

18

Severe Over voltage
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1. See monitor menu>>
Battery: capacitor voltage
2. Battery menu parameters 
are mis-adjusted
3. Battery resistance too
high for given regen current
4. Battery disconnected
while regen braking

Set: Capacitor bank 
voltage exceeded below 
the Severe Over Voltage 
limit with FET bridge 
enabled
Clear: Bring capacitor 
voltage below severe over 
voltage limit and then cycle 
KSI

LED 
Code 

PROGRAMMER LCD 
DISPLAY POSSIBLE CAUSE SET / CLEAR 

CONDITIONS

Figure. 1  Fault Code Chart (Continued)
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Controller Over temp 
Cutback
Reduced drive and brake 
torque

1.See monitor menu>>
Controller: Temperature
2.Controller is performance-
limited at this temperature         
3.Controller is operating in
an extreme environment
4.Excessive load on vehicle
5.Improper mounting of
controller

Set: Heat sink temp 
exceeded 85ºC
Clear: Bring heat sink 
temperature below 85ºC

23

Under Voltage Cutback
Reduced drive torque

1.Normal operation. Fault shows
that batteries need recharging
Controller is performance limited at 
this voltage
2.Battery parameters are mis-

adjusted
3.Non-controller system drain on
battery
4.Battery resistance too high
5.Battery disconnected while driv-
ing
6.See Monitor menu>> Battery:
capacitor voltage
7.Blown B+ fuse or main contactor
did not close

Set: Capacitor bank 
voltage dropped below the 
Under Voltage limit with the 
FET bridge enabled
Clear: Bring capacitor 
voltage above the Under 
Voltage limit

24

Over Voltage Cutback
Reduced brake torque

1.Normal operation. Fault
shows that the regen braking 
currents elevated the battery 
voltage during regen braking. 
Controller is performance
limited at this voltage
2. Battery parameters are
mis-adjusted
3. Battery resistance too
high for given regen current
4.Battery disconnected
while regen braking
5.See Monitor menu>>
Battery: Capacitor Voltage

Set: Capacitor bank 
voltage exceeded the Over 
Voltage limit with the FET 
bridge enabled
Clear: Bring capacitor 
voltage below the Over 
Voltage limit

LED 
Code 

PROGRAMMER LCD 
DISPLAY POSSIBLE CAUSE SET / CLEAR 

CONDITIONS

Figure. 1  Fault Code Chart (Continued)
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+5V Supply Failure
None, unless a fault action is
programmed in VCL

1.External load impedance
on the
+5V supply (pin 26) is too
low
2.See Monitor menu>>
Outputs: 
5 Volts and Ext Supply 
Current

 Set: +5V supply (pin 26) 
outside the +5V + or - 10% 
range
Clear: Bring voltage within 
range

26

Digital Out 6 Over Current
Digital Output 6 driver will not 
turn on

1.External load impedance
on Digital Output 6 driver (pin
19) is too low

Set: Digital output 6 (pin 
19) current exceeded
15mA
Clear: Remedy the over
current cause and use the
VCL function Set_Dig_Out
to turn the driver on again

27

Digital Out 7 Over current
Digital Output 7 driver will not 
turn on

1.External load impedance
on Digital Output 7 (pin 20) is
too low

Set: Digital output 7 (pin 
20) current exceeded
15mA
Clear: Remedy the
overcurrent cause and use
the VCL function
Set_Dig_Out to turn the
driver on again
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Figure. 1  Fault Code Chart (Continued)
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Motor Temp Hot Cutback
Reduced driver torque

1.Motor temperature is at or 
above the programmed
temperature hot setting, and 
the requested current is
being cut back
2.Motor temperature control 
menu parameters are mis-
tuned
3.See Monitor menu>>
Motor: Temperature and
Inputs: Analog 2
4.If the application doesn’t
use a motor thermistor,
Temp Compensation and
Temp Cutback should be
programmed OFF

Set: Motor temperature is 
at or above the 
Temperature Hot 
parameter setting
Clear: Bring the motor 
temperature within range

29

Motor Temp Sensor Fault
Max Speed reduced (LOS, 
Limited Operating Strategy) 
and motor temperature 
cutback disabled

1.Motor thermistor is not
connected properly
2.If the application doesn’t
use a motor thermistor,
Motor Temp Sensor Enable
should be programmed OFF
3. See Monitor Menu>>
Motor:
Temperature and Inputs:
Analog2

Set: Motor thermistor input 
(pin8) is at the voltage rail 
(0 or 10V)
Clear: Bring the motor 
thermistor input voltage 
within range

31

Coil 1 Driver Open or Short 
Shutdown Driver1

1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Driver 1 (pin6) is either 
open or shorted. This fault 
can only be set when main 
enable =off
Clear: Correct open or 
short and cycle driver

31

Main Open or Short
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Main contactor driver 
(pin 6) is either open or 
shorted. This fault can be 
set only when main 
enable=off
Clear: Correct open or 
short and cycle driver
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Figure. 1  Fault Code Chart (Continued)
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Coil 2 Driver Open or Short
Shutdown Driver2

 1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Driver 2 (pin 5) is 
either open or shorted. 
This fault can be set 
only when EM Brake 
Type = 0

Clear: Correct open or short, 
and cycle driver

32

EM Brake Open or Short
Shutdown EM Brake;
Shutdown Throttle;

Full Brake;

1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Electromagnetic 
brake driver (pin 5) is 
either open or shorted. 
This fault can be set 
only when EM Brake 
Type >0

Clear: Correct open or short, 
and cycle driver

33

Coil 3 Driver Open or Short
Shutdown Driver3

 1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Driver 3 (pin4) is either 
open or shorted
Clear: Correct open or short, 
and cycle driver

34

Coil 4 Driver Open or Short
Shutdown Driver3

 1.Open or short on driver
load
2.Dirty connector pins
3.Bad crimps or faulty wiring

Set: Driver 4 (pin3) is either 
open or shorted
Clear: Correct open or short, 
and cycle driver

35

PD Open or Short
Shutdown PD

1.Open or short on driver
load
 2.Dirty connector pins   
3.Bad crimps or faulty wiring

Set: The Proportional driver 
(pin2) is either open or 
shorted
Clear: Correct open or 
short, and cycle driver

36

Encoder Fault
Shutdown EM Brake;
Shutdown Throttle;

1.Motor encoder failure
 2.Bad crimps or faulty wiring       
3.See Monitor menu - Motor: 
motor rpm

Set: Motor encoder phase 
failure detected
Clear: Cycle KSI

37

Motor Open
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.Motor phase is open
2.Bad crimps or faulty wiring

Set: Motor Phase U,V or W 
detected open
Clear: Cycle KSI
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Figure. 1  Fault Code Chart (Continued)
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Main Contactor Welded
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.Main contactor tips are
welded closed
2.Motor phase U or V is
disconnected or open
3.An alternate voltage path
(such as an external
precharge resistor) is
providing a current to the
capacitor bank (B+
connection terminal)

Set: Prior to main contactor 
closing, the capacitor bank 
voltage (B+ connection 
terminal) was loaded for a 
short time and did not 
discharge
Clear: Cycle KSI

39

Main Contactor Did Not 
Close
Shutdown Motor;
Shutdown Main Contactor;
Shutdown EM Brake;
Shutdown Throttle;
Full Brake;

Shutdown Pump;

1.Main contactor did not
close
2.Main contactor tips are
oxidized, burned, or not
making a good contact
3.External load on capacitor 
bank (B+ connection
terminal) that prevents
capacitor bank from charging
4. Blown B+ fuse

Set: With the main 
contactor commanded 
closed, the capacitor bank 
voltage (B+ connection 
terminal) did not charge to 
B+
Clear: Cycle KSI

41

Throttle Wiper High
Shutdown Throttle

1.See Monitor menu-Inputs: 
Throttle pot
2.Throttle pot wiper voltage
too high

Set: Throttle pot wiper 
(pin16) voltage is higher 
than high fault threshold 
(can be changed with the 
VCL function 
Setup_Pot_Faults)
Clear: Bring throttle pot 
wiper voltage below the 
fault threshold

42

Throttle Wiper Low
Shutdown Throttle

1.See Monitor menu-Inputs: 
Throttle pot
2.Throttle pot wiper voltage
too low

Set: Throttle pot wiper 
(pin16) voltage is lower 
than high fault threshold 
(can be changed with the 
VCL function 
Setup_Pot_Faults)
Clear: Bring throttle pot 
wiper voltage above the 
fault threshold
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Figure. 1  Fault Code Chart (Continued)
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Pot 2 Wiper High
Full Brake

1.See Monitor menu-Inputs: 
Pot2 raw
2.Pot2 wiper voltage too
high

Set: Pot 2 wiper (pin17) 
voltage is higher than the 
high fault threshold (can be 
changed with the VCL 
function Setup_Pot_Faults)
Clear: Bring Pot2 wiper 
voltage below the fault 
threshold

44

Pot 2 Wiper Low
Full Brake

1.See Monitor menu-Inputs: 
Pot2 raw
2.Pot2 wiper voltage too low

Set: Pot 2 wiper (pin17) 
voltage is lower than low 
fault threshold (can be 
changed with the VCL 
function Setup_Pot_Faults)
Clear: Bring Pot2 wiper 
voltage below the fault 
threshold

45

Pot Low Over Current
Shutdown Throttle
Full Brake

1.See Monitor menu-
Outputs: Pot low
2.Combined pot resistance
connected to pot low is too
low

Set: Pot low (pin 18) 
current exceeds 10mA
Clear: Clear pot low over 
current condition and cycle 
KSI

46

EEPROM Failure
Shutdown Motor; 
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Shutdown Interlock; 
ShutdownDriver1; 
ShutdownDriver2; 
ShutdownDriver3; 
ShutdownDriver4;
Shutdown PD; Full Brake; 
Shutdown Pump.

1.Failure to write to
EEPROM memory. This can 
be caused by EEPROM
memory writes initiated by
VCL, by the CAN bus, by
adjusting parameters with
the programmer, or by
loading new software into
controller

Set: Controller operating 
system tried to write to 
EEPROM memory and 
failed
Clear: Download the correct 
software (OS) and 
matching parameter default 
settings into the controller 
and cycle KSI
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Figure. 1  Fault Code Chart (Continued)
K



APPENDIX B
47

HPD/Sequencing Fault
Shutdown Throttle

1.KSI, interlock, direction
and throttle inputs applied in
incorrect sequence
2.Faulty wiring, crimps, or
switches at KSI, interlock,
direction, or throttle inputs.
3.See Monitor menu-Inputs

Set: HPD (High Pedal 
Disable) or sequencing 
fault caused by 
incorrect sequence of 
KSI, interlock, direction, 
and throttle inputs

Clear: Reapply inputs in 
correct sequence

47

Emer Rev HPD
Shutdown Throttle;
Shutdown EM Brake; 

1.Emergency Reverse
operation has concluded, but
the throttle, forward and
reverse inputs, and interlock
have not been returned to
neutral

Set: At the conclusion 
of Emergency Reverse, 
the fault was set because 
various inputs were not 
returned to neutral
Clear: If EMR_Interlock 
= On, clear the 
interlock, throttle, and 
direction inputs. If 
EMR_Interlock = Off, 
clear the throttle and 
direction inputs

49

Parameter Change Fault
Shutdown Motor; 
Shutdown Main Contactor;
Shutdown EM Brake; 
Shutdown Throttle; 
Full Brake; 
Shutdown Pump.

1.This This is a safety fault
caused by a change in
certain parameter settings
so that the vehicle will not 
operate until KSI is cycled.
For example, if a user
changes the Throttle Type
this fault will appear and
require cycling KSI before
the vehicle can operate

Set: Adjustment of a 
parameter setting that 
requires cycling of KSI
Clear: Cycle KSI

51-67

OEM Faults
(See OEM documentation)

1. These faults can be
defined by the OEM and are
implemented in the
application-specific VCL
code. See OEM
documentation

Set: See OEM 
documentation
Clear: See OEM 
documentation
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Figure. 1  Fault Code Chart (Continued)
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VCL Run Time Error
Shutdown Motor;
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Shutdown Interlock; 
ShutdownDriver1; 
ShutdownDriver2; 
ShutdownDriver3; 
ShutdownDriver4;
Shutdown PD;
Full Brake;
Shutdown Pump

1.VCL code encountered a
runtime VCL error
2.See Monitor menu -
Controller: VCL Error Module 
and VCL Error. This error can 
then be compared to the
runtime VCL module ID and
error code definitions found
in the specific OS system 
information file

Set: Runtime VCL code 
error condition. Clear: Edit 
VCL application software to 
fix this error condition; flash 
the new compiled software 
and matching parameter 
defaults; cycle KSI

69

External Supply out of 
Range
None, unless a fault action is 
programmed in VCL

1.External load on the 5V
and 12V supplies draws
either too much or too little
current
2.Fault checking menu
parameters Ext supply max
and Ext. supply min are mis-
tuned
3.See Monitor menu-
Outputs: Ext supply current

Set: The external supply 
current (combined current 
used by the 5V supply 
[pin 26] and 12V supply 
[pin 25]) is either greater 
than the upper current 
threshold or lower than 
the lower current 
threshold. The two 
thresholds are defined by 
the External Supply Max 
and External Supply Min 
parameter settings (page 
52).

Clear: Bring the external 
supply current within range
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OS General
Shutdown Motor;
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Shutdown Interlock; 
ShutdownDriver1; 
ShutdownDriver2; 
ShutdownDriver3; 
ShutdownDriver4;
Shutdown PD;
Full Brake;
Shutdown Pump

1.Internal controller fault
detected

Set: Internal controller fault 
detected
Clear: Cycle KSI

72

PDO Timeout
Shutdown Interlock
CAN NMT State set to Pre-
operational

1.Time between CAN PDO
messages received
exceeded the PDO timeout
period

Set: Time between 
CAN PDO messages 
received exceeded the 
PDO Timeout Period.

Clear: Cycle KSI or receive 
CAN NMT message

73

Stall Detected
Shutdown EM Brake; 
Shutdown Throttle
Control Mode changed to LOS 
(Limited Operating Strategy)

 1.Stalled motor
 2.Motor encoder failure
 3.Bad crimps or faulty wiring
4.Problems with power
supply for the motor encoder
5.See Monitor menu-Motor:
motor rpm

Set: No motor encoder 
movement detected
Clear: Either cycle KSI, or 
detect valid motor encoder 
signals while operating in 
LOS mode and return
Throttle Command = 0 
and

Motor RPM = 0

74
Fault on Other Traction 
Controller

1.Dual Drive fault: see Dual
Drive manual

75
Dual Severe Fault 1.Dual Drive fault: see Dual

Drive manual
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Motor Characterization 
Fault
Shutdown Motor;
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Full Brake;
Shutdown Pump

1.Motor characterization
failed during MC process.
See Monitor menu -
Controller: motor
characterization error for
cause:
0=none
1=encoder signal seen, but
step size not determined: set
encoder step size manually
   2=motor temp sensor fault   
3=motor temp hot cutback
fault
4=controller over temp
cutback fault
5=controller under temp
cutback fault
6=under voltage cutback
fault
7=severe over voltage fault
8=encoder signal not seen,
or one or both channels
missing 
9=motor parameters out of
characterization range

Set: Motor Characterization 
failed during motor 
characterization process
Clear: Correct fault; cycle 
KSI

89

Motor Type Fault
Shutdown Motor;
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Full Brake;
Shutdown Pump

1. Motor Type parameter
value is out of range

Set: Motor_Type 
parameter is set to an 
illegal value

Clear: Set Motor_Type to 
correct value and cycle 
KSI
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VCL/OS Mismatch
Shutdown Motor;
Shutdown Main Contactor; 
Shutdown EM Brake; 
Shutdown Throttle; 
Shutdown Interlock; 
ShutdownDriver1; 
ShutdownDriver2; 
ShutdownDriver3; 
ShutdownDriver4;
Shutdown PD;
Full Brake;
Shutdown Pump

1. The VCL software in the
controller does not match the
OS software in the controller

Set: VCL and OS 
software do not match; 
when KSI cycles, a check 
is made to verify that they 
match and a fault is 
issued when they do not

Clear: Download the 
correct VCL and OS 
software into the controller

92

EM Brake Failed to Set
Shutdown EM Brake; 
Shutdown Throttle

1. Vehicle movement sensed
after the EM Brake has been
commanded to set
2. EM Brake will not hold the
motor from rotating

Set: After the EM Brake 
was commanded to set 
and time has elapsed to 
allow the brake to fully 
engage, vehicle 
movement has been 
sensed

Clear: Activate the throttle

93

Encoder LOS (Limited 
Operating Strategy)
Enter LOS control mode

1. Limited Operating 
Strategy (LOS) control mode 
has been activated, as a 
result of either an Encoder
Fault (Code 36) or a Stall
Detect Fault (Code 73)
2. Motor encoder failure
3. Bad crimps or faulty wiring
4. Vehicle is stalled

Set: Encoder Fault 
(Code 36) or Stall 
Detect Fault (Code 
73) was activated, and
Brake or Interlock has 
been applied to 
activate LOS control 
mode, allowing limited 
motor control.

Clear: Cycle KSI or, if LOS 
mode was activated by the
Stall Fault, clear by 
ensuring encoder senses
proper operation, Motor
RPM = 0, and Throttle
Command = 0
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INDEX
INDEX
A
accelerator pedal 21

B
Battery Charger 53
battery disposal 7
brake light 22
brake pedal 21
Brakes 53

C
canopy top and windshield 23
capacity

fluids 35
cleaning the vehicle 37
cooler box 23
cup holder 23

D
direction selector 23
Drive Train 53
driver seat 21
driving procedures

accelerating 28
downhill 30
parking 31
passenger 29
reverse 30
slippery surfaces 29
stalling on hill 30
traversing hillsides 30
uphill 29

E
Electrical System 53
emergency switch 24
engine

starting 28

F
fire extinguisher 20
fluids

capacities 35
recommended 35

H
hauling, vehicle 50
hazard switch 20
headlight 24
headlight switch 20
headlights 39
hip restraint 21

horn 20

K
key switch 20

L
lifting, vehicle 16, 36
Load Capacity 13
lubricants, recommended 35

M
maintenance

chart 34
fluid capacities 35
recommended fluids and lubricants 35
scheduled 33

MAINTENANCE LOG 57
Motor 53

O
odometer 21
On-board charger 22
on-board charger 22
operator safety 14

P
park brake 22
passenger seat 21
Pedal-up braking 27
PIN plate 8
Power Retractor 26
pre-ride inspection 25

R
radio / music player 20
rear facing seat 21
Rear hand rail 22
registration information, vehicle 7
reverse light 22

S
safety

driving downhill 16
driving in reverse 15
driving uphill 16
driving with passenger 15
lifting, vehicle 16, 36
operation 25
operator 14
pre-ride inspection 25
slippery terrain 16
stalling 16
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INDEX
tire pressure 14, 38
tires 16
unauthorized use 15
vehicle modification 16

Safety Labels 11
safety symbols 7
scheduled maintenance chart 34
serial number labels 8
side mirror 20
slippery surfaces 29
speaker 20
Specification 53
speed 21
speedometer 21
state of charge meter 21
steering wheel 20

T
tires 37

pressure 14, 38
repair 38
replacement 38

Transaxle 53
transporting the vehicle 50
turn signal light 22
turn signal switch 20

U
USB port 23

V
vehicle

hauling 50
transporting 50

vehicle identification numbers 8
VEHICLE SPECIFICATIONS 53
Vehicle Weight Capacity 13
volt meter 21

W
warranty information, vehicle 7
washing the vehicle 37
wheels 38, 39

axle and wheel nut torques 38
wheel installation 39
wheel removal 38
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Normal use, age and wear on vehicle components can affect the safe operation and reliability of the vehicle. The rec-
ommended Inspection and maintenance procedures are crucial for safety, performance, reliability and maximum lon-
gevity of your vehicle.
A damaged vehicle, or a vehicle that is not functioning properly is dangerous and must not be operated until repairs 
are made.

NOTICE: Read the following operational warnings before driving the vehicle:

Before you leave the vehicle, turn the key to the OFF position and remove the key from the 
vehicle to prevent unauthorized use.

Drive the vehicle at appropriate speeds for the terrain and conditions. Be aware of envi-
ronmental conditions that change the terrain and your ability to control the vehicle.

Do not drive on excessively steep hills. Evaluate the terrain before descending a hill. 
Drive slowly and deliberately. Use the brake to limit speed and maintain control. Sudden 
braking or turning can cause loss of vehicle control. Drive straight down the hill; do not 
drive across the hill.

Operate in approved areas.

Keep feet, legs, hands and arms inside vehicle at all times.

Avoid driving on terrain that is too rough for your vehicle’s capabilities and your driving 
skills.

Before you drive in the reverse direction, make sure the area behind the vehicle is clear. 
Accelerate slowly and avoid making sharp turns.

Make sure the direction selector is in the correct position before you press the accelera-
tor pedal.

Decrease speed before and during turns. 

Bring the vehicle to a complete stop before you move the direction selector.

See GENERAL SPECIFICATIONS for the vehicle load and seat capacity.

NOTICE: Read the following maintenance information and warnings before servicing or repairing the vehicle:

Follow procedures and comply with safety information in this manual while performing vehicle service or maintenance.
Use the tools shown in the tool list and wear the specified safety equipment when performing vehicle service or main-
tenance.

Remove all jewelry before you service the vehicle.

Do not allow loose clothing or hair to contact the moving parts.

Do not touch hot objects.

The drive wheels must be lifted and supported on jack stands before you perform any 
service to the powertrain while the motor is in operation.

When you service the vehicle, always wear eye protection. Be careful 
when working around batteries, using solvents or compressed air.

Use insulated wrenches to decrease the risk of a short-circuit if a wrench 
contacts the battery terminals. A short-circuit in a battery can cause an 
explosion.

To prevent the risk of battery explosion, keep all flammable materials, open flames or 
sparks away from the batteries.

Hydrogen gas is produced as batteries are charged. Charge batteries only in well-venti-
lated areas.

Maintain constant awareness that some components are heavy, spring loaded, corro-
sive, explosive, can cause high amperage or get extremely hot. Battery acid and hydro-
gen gas can cause bodily injury. Keep your hands, face, feet and body away from any 
area that can expose them to injury if an unexpected situation occurs.
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	OWNER’S GUIDE
	SHUTTLE BUS 14 SEAT
	664028 – B

	Read and comply with all of the instructions and safety precautions in this manual and on all product labels.
	Failure to follow the safety precautions could result in serious injury or death.
	Never modify the vehicle in any way that will alter the weight distribution of the vehicle, decrease its stability or increase the speed beyond the factory specifications. Such modifications can cause serious personal injury or death. The manufacture...
	OWNER’S GUIDE
	72V DC FREEDOM 5KW
	72V AC FREEDOM 7.5 KW
	72V AC FREEDOM 10 KW
	Starting MODEL YEAR 2017
	DANGER indicates a hazardous situation that, if not avoided, will result in death or serious injury.
	WARNING indicates a hazardous situation, if not avoided, could result in death or serious injury.
	CAUTION indicates a hazardous situation that, if not avoided, could result in minor or moderate injury.
	The PROHIBITION SAFETY SIGN indicates an action NOT to take in order to avoid hazard.
	The MANDATORY ACTION SIGN indicates an action that NEEDS to be taken to avoid a hazard.
	Failure to comply with the warnings in this manual can result in severe injury or death.
	Read this entire manual carefully before operating this vehicle. Do not attempt to operate this vehicle until you have thorough knowledge of the controls and features.
	Regular inspections and maintenance, along with good operating techniques, will help ensure your safe enjoyment of the capabilities and reliability of this vehicle.

	Manufacturer’s Intended Use
	WARRANTY AND REGISTRATION
	BATTERY PROLONGED STORAGE
	BATTERY DISPOSAL
	Vehicle Identification Number
	repair and parts manuals
	Safety Labels
	Controller Warning Label
	Battery Warning Label 72V
	Wiper Instructions Label
	Brake Master Pump Warning Label
	Park Brake Warning Label
	Emergency Stop Switch Warning Label
	Seat Back Label
	Reservoir Label
	Charger Indicator Label
	Charger Label

	Maximum Weight Capacity
	Exceeding the weight capacities can cause loss of vehicle control and possible injury or death.

	Tire Pressure
	Improper tire pressure or uneven tire pressure can cause loss of vehicle control and possible injury or death.

	Operator Safety
	Serious injury or death can occur if you do not follow the instructions and procedures shown in this owner’s manual.
	Failure to operate this vehicle as instructed can cause collision, loss of control or rollover resulting in severe injury or death. Follow all safety warnings in this section of the owner’s manual. See the OPERATION section of the owner’s manual ...
	Unauthorized Operation
	Operating without Instruction
	Alcohol or Drugs
	Passenger
	Before Operating
	Load Operation
	Driving in Reverse
	Driving a Damaged Vehicle
	Driving at Maximum Speeds
	Driving on Public Roads
	Turning
	Driving Uphill
	Driving Downhill
	Stalling on a Hill
	Tires
	Slippery Terrain
	Battery Charging
	Vehicle Lifting
	Vehicle Modification
	Maintenance Safety
	Serious injury or death can occur if you do not follow the instructions and procedures shown in this owner’s manual.


	1. STEERING WHEEL
	2. SIDE VIEW MIRROR
	3. KEY SWITCH
	To prevent the loss of control, do not move the direction selector while the vehicle is in motion. If you move the switch, the vehicle speed will immediately decrease and a warning device activates.

	4. TURN SIGNAL SWITCH
	5. HEADLIGHT SWITCH
	6. HORN
	7. WINDSHIELD WIPER / washer
	8. SPEAKER
	9. radio / MUSIC PLAYER (optional)
	10. HAZARD SWITCH
	11. fire extinguisher
	12. ACCELERATOR PEDAL
	Accidental movement of the accelerator pedal can cause the vehicle to suddenly move and cause severe injury or death.

	13. BRAKE PEDAL
	14. VOLT METER
	15. ODOMETER
	16. SPEEDOMETER
	17. STATE OF CHARGE METER
	18. DRIVER SEAT
	19. PASSENGER SEAT (FRONT)
	20. PASSENGER SEAT
	21. HIP RESTRAINT
	22. REAR FACING PASSENGER SEAT
	23. GRAB HANDLE
	24. BRAKE LIGHT (OVERHEAD)
	25. ON-BOARD CHARGER
	26. REVERSE LIGHT
	27. BRAKE LIGHT
	28. TURN SIGNAL LIGHT
	29. rear hand rail
	30. safety rope
	31. PARK BRAKE
	32. DIRECTION SELECTOR
	33. CUP HOLDER
	34. USB PORT
	35. COOLER BOX
	36. CANOPY TOP AND WINDSHIELD
	The canopy top does not provide protection from rollover or falling objects.
	The windshield does not provide protection from tree branches or moving objects.
	To prevent damage to the vehicle, do not hold on to the canopy top struts.

	37. EMERGENCY stop SWITCH
	38. front TURN SIGNAL LIGHT
	39. HEADLIGHT
	Safety
	Failure to operate the vehicle correctly can result in a collision, loss of control, accident or rollover, and cause serious injury or death. Follow all operation procedures in this section of the manual. Read and comply with all safety warnings in t...

	BEFORE INITIAL USE
	Explosive hydrogen gas is created during the charge cycle of the batteries. Good ventilation is necessary to remove gas from enclosed spaces. The air must change every 12 minutes.
	Never charge a vehicle near flammable materials, open flame or sparks. Never charge a vehicle near gas water heaters and furnaces.

	PRE-RIDE INSPECTION
	ENVIRONMENTAL AWARENESS
	When driving the vehicle, be careful of potential environmental hazards like steep slopes, rocks, tree branches, etc. that could cause an incident that could result in personal injury or death.

	CHARGER
	Risk of electric shock. Connect the charger power cord to an outlet that is correctly installed and connected to an electrical ground according to all codes and regulations. A grounded outlet is necessary to decrease the risk of electric shock – do...
	Disconnect the DC plug before you make or break the connections to a battery that is charging. Do not open or disassemble the charger. Do not operate the charger if the AC cord is damaged. Make sure qualified personnel do all repair work to the charger.
	On Board Charger
	To prevent over-heating that can cause damage to the charger and possible fire, keep the air fins clear.
	The power AC cord has a plug with a ground post. Do not remove, cut or bend the ground post.

	Power Retractor
	To prevent over-heating that can cause damage to the retractor and possible fire, pull out all cable from retractor before charging. So the retractor can fully dissipate the heat. A ground post is configured on plug. Do not remove, cut or bend the gr...


	PERFORMANCE FEATURES
	Speed Control (Present only for AC vehicle)
	The speed control system is not an alternative for the brake. Use the brake to control speed and decrease the risk of injury.

	Pedal-Up Braking (present only for AC vehicle)
	Walk-Away Feature (present only for AC vehicle)
	Anti-Roll Back Feature (present only for AC vehicle)
	Anti-Stall Feature
	High Pedal Disable Feature
	Diagnostic Mode Feature

	Starting AND STOPPING the VEHICLE
	Unintentional roll-back of the vehicle could cause severe personal injury or vehicle damage. To reduce the possibility of vehicle roll-back, keep the brake fully pressed until the motor has started.
	1. Sit in the driver’s seat.
	2. Press and hold the brake pedal.
	3. Insert the key and turn to the ON position.
	4. Move the direction selector to the appropriate position.
	5. Slowly press the accelerator pedal to start the motor.
	6. When the accelerator pedal is released, the motor decreases the speed of the vehicle. To stop the vehicle more quickly, press the brake pedal.
	7. Engage the hand brake and remove the key from the switch before exiting the vehicle.

	Starting on a Hill
	Do not use the accelerator and motor to hold the vehicle on a hill. Doing so for more than 3 - 4 seconds will cause vehicle roll-back.
	Do not allow roll-back when you start the vehicle on a hill.
	1. Press the brake pedal with your right foot when releasing the hand brake. Keep pressure on the pedal to prevent the vehicle from rolling back.
	2. Press the accelerator pedal with your right foot as you release the brake pedal.
	3. Press the accelerator pedal with gradual and steady pressure until the vehicle reaches the desired speed.



	Accelerating
	Accidental movement of the accelerator pedal can cause the vehicle to suddenly move and cause severe injury or death.
	Make sure the key is in the OFF position and the hand brake is engaged any time the vehicle is parked.
	1. Release the hand brake.
	2. Move the key switch to the ON position.
	3. Apply slow, steady pressure to the accelerator pedal to increase vehicle speed. When you release the accelerator pedal, the motor decreases the speed of the vehicle.

	Coasting
	Do not allow the vehicle to coast at above recommended speeds. Control vehicle speed with the brake.


	Driving Procedure
	1. Perform the pre-ride inspection. See page 25.
	2. Sit in the driver’s seat, fasten the seat belt.
	3. Check surroundings and determine the path of travel.
	4. Press the brake pedal and release the parking brake.
	5. Insert the key and turn to the ON position.
	6. Move the direction selector to the appropriate position.
	7. With both hands on the steering wheel, release the brake and immediately start to apply gradual and steady pressure to the accelerator pedal.
	8. Practice maneuvering the vehicle using the accelerator and brake pedals. Drive slowly and cautiously until you are comfortable with the controls.
	9. Do not drive with a passenger until you have at least two hours of experience driving this vehicle.
	Coasting
	Vehicle speed can increase quickly when driving downhill. Allowing the vehicle to coast downhill at high speeds can cause loss of control and result in severe injury or death. Limit your vehicle speed by pressing the brake.


	Driving with a Passenger
	Slippery Surfaces
	Skidding or sliding can cause loss of control. Skidding or sliding can cause rollover if tires have lost traction, then regain traction suddenly. When operating on slippery surfaces, travel at reduced speed to help maintain control of the vehicle.

	Driving Uphill
	Traversing Hillsides
	Driving Downhill
	Stalling on a Hill
	1. Apply the brakes.
	2. Verify that the area behind you is clear.
	3. Put the transmission in R (reverse).
	4. Use steady brake pressure to control speed, and allow the vehicle to slowly roll straight downhill.
	1. Do not press the accelerator.
	2. Apply the brakes gradually until the vehicle fully stops.
	3. Verify that the area behind you is clear.
	4. Put the direction selector in R (reverse).
	5. Use steady brake pressure to control speed, and allow the vehicle to slowly roll straight downhill.

	Driving in Reverse
	Parking the Vehicle
	1. Press the brake to stop the vehicle.
	2. Engage the parking brake.
	3. Turn the key switch to OFF.
	4. Remove the key from the ignition to prevent unauthorized use.
	5. If parking on an incline, chock the wheels on the downhill end as shown in the following illustration.

	MAINTENANCE SAFETY
	To prevent serious injury or death, follow the procedures and comply with the safety information in this manual while performing vehicle service or maintenance.
	Use the tools shown in the tool list and wear the specified safety equipment when performing vehicle service or maintenance.
	Remove all jewelry before you service the vehicle.
	Do not allow loose clothing or hair to contact the moving parts.
	Do not touch hot objects.
	Before you disconnect or connect a battery or any other wires, make sure the park brake is set and the key switch is turned to the OFF position.
	Disconnect the negative battery terminal before you service the vehicle to prevent accidental operation.
	The drive wheels must be lifted and supported on jack stands before you do any service to the powertrain where the motor is in operation.
	Chock the wheels and support the vehicle with jack stands. NEVER get under a vehicle that is supported by a jack. Lift the vehicle according to the manufacturers instructions.
	When you service the vehicle, always wear eye protection. Be careful when working around batteries, using solvents or compressed air.
	Use insulated tools within the battery area to prevent sparks or battery explosion.
	The electrolyte in a battery is an acid solution which can cause burns to the skin and eyes. Completely clean all electrolyte spills that contact the body and eyes with clear water. Contact a physician immediately.
	Neutralize electrolyte spills with a solution of 2 teaspoons (10 ml) sodium bicarbonate (baking soda) mixed in 1 quart (1 liter) of water. Clean with water.
	Maintain constant awareness that some components are heavy, spring loaded, corrosive, explosive, can cause high amperage or get extremely hot. Battery acid and hydrogen gas can cause bodily injury. Keep your hands, face, feet and body away from any a...
	After performing maintenance, test the vehicle in a safe area that is free from vehicle and person traffic.

	SCHEDULED MAINTENANCE
	Severe Use Conditions

	SCHEDULED MAINTENANCE CHART
	RECOMMENDED LUBRICANTS AND FLUIDS
	REPLACEMENT OF MAINTENANCE ITEMS
	LIFTING THE VEHICLE
	Read and comply with all of the following warnings and lifting procedures to prevent the possibility of the vehicle falling and causing serious injury or death.
	The vehicle must be on a firm and level surface for lifting.
	Remain constantly aware that the vehicle is not stable during the lifting process.
	Place the jack and jack stands only in the areas indicated in the following illustration.
	Do not get under a vehicle until it’s stability on the jack stands is verified; never get under a vehicle while it is on a jack only.
	Put wheel chocks in front and behind all wheels that are not being lifted.
	Do not allow anyone to remain or get on the vehicle at any time during the lifting process or when the vehicle is lifted.
	When performing any service to the drivetrain, lift drive wheels off the ground.
	Lifting Front
	1. Chock the rear wheels to keep the vehicle from rolling backward.
	2. Put a jack under the center of the front frame.
	3. Raise the vehicle with the jack.
	4. Install a jack stand on each side under the bracket of A-arm as shown.
	5. Lower the vehicle until it rests on the jack stands.
	6. Remove the jack.
	7. Confirm that the vehicle is stable on the jack stands before proceeding with any service.

	Lifting Rear
	1. Chock the front wheels to keep the vehicle from rolling forward.
	2. Put a jack under the center of the rear frame cross member.
	3. Raise the vehicle with the jack.
	4. Install a jack stand on each side under the fixed seat of tapered leaf spring on each side of the vehicle.
	5. Lower the vehicle until it rests on the jack stands.
	6. Remove the jack.
	7. Confirm that the vehicle is stable on the jack stands before proceeding with any service.

	Lowering Vehicle
	1. Make sure chocks are still in place on any wheels that remain on the ground.
	2. Put the jack in the same location that was used to raise the vehicle.
	3. Raise the vehicle enough to remove the jack stands. Remove the jack stands from underneath the vehicle.
	4. Slowly lower the vehicle to the ground and remove the jack.


	VEHICLE CLEANING AND CARE
	Washing the Vehicle
	Polishing the Vehicle

	TIRES
	Inflate all tires to the same pressure. Operating with unequal or incorrect pressure can adversely affect steering and handling and could cause an accident resulting in severe injury or death.
	To decrease the risk of tire explosion, do not exceed the tire inflation rating on the tire sidewall. Make sure the tires are properly inflated at all times of operation. See Tire Pressure on page 38.
	To decrease the risk of tire explosion, inflate small amounts of air into the tire at intervals to allow the beads to seat properly. Never exceed the tire inflation pressure rating on the tire sidewall when seating a bead. Protect your face and eyes ...
	When you remove the wheels, use only sockets made for impact wrenches to decrease the risk of injury by a broken socket.
	Do not use tires with low rated pressure. Do not use tires that have a recommended tire inflation pressure less than the tire inflation pressure recommended in the owner’s guide.
	Do not over inflate the tires. Excess pressure can cause the tire to separate from the wheel or cause a tire explosion.
	Tire Pressure
	Tire Repair
	1. Remove the wheel from the vehicle. See Wheel Removal on page 38.
	2. Locate the leak in the tire.
	a. If the tire is very low or flat, fully inflate the tire.
	b. Brush soapy water over the surface of the tire. Air bubbles will be visible where the air is leaking from the tire.
	c. Mark the hole with chalk.
	3. Install the plug according to the manufacturer’s instructions.
	4. Install the wheel on the vehicle. See Wheel Installation on page 39.
	5. Fully inflate the tire. See Tire Pressure on page 38.


	Tire Replacement

	WHEELS
	To decrease the risk of component damage, do not tighten the lug nuts to more than the torque specified below.
	Wheel Removal
	1. Lift the vehicle. See LIFTING THE VEHICLE on page 36.
	2. Remove the lug nuts.
	3. Remove the tire from the vehicle.

	Wheel Installation
	1. Install the wheel on the hub with lug nuts. Make sure the valve stem is to the outside.
	2. Finger tighten the lug nuts.
	3. Using the tightening pattern shown at right, tighten the lug nuts to 88 - 115 Nm (65 - 85 ft. lbs.). Tighten in increments of 27 Nm (20 ft. lbs.).


	LIGHTS
	Do not operate this vehicle at night or in low light if any bulbs are burned out. Poor lighting reduces visibility that could cause an accident resulting in severe injury or death.
	Headlight Assembly Replacement
	Light components can get hot if they have been in operation. Allow the lights to cool before servicing to prevent burns to the skin.
	1. Disconnect the headlight harness from the headlight.
	2. Remove the three screws that secure the headlight assembly to the cowl.
	3. Install new headlight assembly and secure with the three screws.
	4. Connect the harness to the headlight assembly.


	Taillight
	1. Remove the two screws and remove the lens.
	2. Install the new bulb.
	3. Install the lens and secure with the two screws.


	FUSE REPLACEMENT
	1. Remove the four screws that secure the access panel to instrument panel. Remove the access panel.
	2. Remove the old fuse and replace with a new fuse of the same type and size.
	3. Fuses are available from a local Distributor, an authorized Branch or the Service Parts Department.

	windshield washer reservoir
	1. Remove the four screws that secure the access panel to instrument panel. Remove the access panel.
	2. Clean the area around the fill cap and open the cap.
	3. Top up / fill the washer fluid fully. Washer fluid is available from a local Distributor, an authorized Branch or the Service Parts Department.

	Controller SYSTEM TEST
	REAR AXLE
	Checking the Lubricant Level

	LUBRICATION
	Do not use more than three pumps of grease in a grease fitting at any one time. Excess grease can cause grease seals to fail, or allow grease into areas that could damage components.
	Putting more than three pumps of grease in a grease fitting could damage grease seals and cause premature bearing failure.

	Brakes
	Brake Fluid
	When adding or changing brake fluid, always use brake fluid from an unopened bottle. After opening a bottle of brake fluid, always discard the unused portion. Do not store, or use from an opened bottle. Brake fluid rapidly absorbs moisture from the a...
	1. Park the vehicle on a level surface.
	2. Remove the screws that secure the access panel to instrument panel. Remove the access panel.
	3. Check the brake fluid level at the master cylinder. The fluid level should be between the upper MAX and lower MIN lines.
	4. If the level is below the upper MAX line, add brake fluid:
	a. Clean any dirt and debris from around the master cylinder cap.
	b. Remove the cap.
	c. Add fluid until it reaches the upper MAX line.
	d. Reinstall the cap.
	e. Clean any spilled brake fluid from the area.
	f. Dispose of the unused portion of the brake fluid.
	5. Press and hold the brake pedal fully down for a few seconds.
	6. Check for fluid leakage around the fittings




	BATTERY
	Use insulated wrenches to prevent direct contact of a wrench with the battery terminals. Direct contact of a bare wrench with battery terminals can cause an explosion resulting in severe injury or death.
	To prevent the risk of battery explosion, keep all flammable materials, open flames or sparks away from the batteries.
	Hydrogen gas is made as batteries are charged. Do not charge batteries without good ventilation. A 4% concentration of hydrogen gas is explosive.
	Make sure that the key switch is in the OFF position and all electrical accessories are off before you start to work on the vehicle.
	Be careful when you use aerosol containers near the battery terminals. Use a container with insulation to prevent an explosion.
	Turn off all accessories before disconnecting from the battery terminal.
	Always wear a safety shield or approved safety goggles when you add water or charge the batteries.
	The electrolyte in a battery is an acid solution which can cause burns to the skin and eyes. Completely clean all electrolyte spills that contact the body and eyes with clear water. Contact a physician immediately.
	Do not tilt the batteries during removal or installation. An electrolyte spill can cause burns and damage.
	Neutralize electrolyte spills with a solution of 2 teaspoons (10 ml) sodium bicarbonate (baking soda) mixed in 1 liter (1 quart) of water. Clean with water.
	Use safe procedures to move the batteries. Always lift the battery with a commercially available battery lifting device.

	Battery Disposal
	Battery Cleaning
	Always wear eye protection when cleaning the battery.
	To prevent battery damage, make sure you correctly install all battery caps.
	1. Remove corrosion with a wire brush.
	2. Wash top and sides of the batteries with a solution of:
	3. Allow the solution to set a minimum of three minutes. Use a soft bristle brush or cloth to clean the top of each battery to remove residue that can cause the discharge of the battery.
	4. Rinse with tap water and dry with shop towels.
	5. After the batteries are clean and dry, coat the terminals with a commercially available battery terminal spray.


	Battery Charging and Maintenance
	Hydrogen gas is produced as batteries are charged. Charge batteries only in well-ventilated areas.
	At Each Charging Cycle
	Monthly
	Electrolyte Level and Water
	Battery Filling System
	1. Remove dust cover.
	2. Mate couplers. Insert the male coupler on the water filling system into the female coupler on the end of the water supply.
	3. Disconnect. When water pressure in the inlet pipe increases and water stops flowing, it indicates filling process completion. Disconnect the couplers by depressing the push button and mount th dust cover back on.
	The electrolyte in a battery is an acid solution which can cause severe burns to the skin and eyes. Clean all electrolyte spills to the body and eyes with clear water. Contact a physician immediately.
	Always wear a safety shield or approved safety goggles when you add water or charge the batteries.


	Battery Replacement
	Before you disconnect or connect a battery or any other wires, move the key switch to OFF position.
	1. Remove the battery hold downs and cables.
	2. Remove the batteries with a commercially available lifting device.
	3. If the batteries have been cleaned and the acid in the battery rack area is neutralized as recommended, no corrosion to the battery racks or surrounding area should be present. If any corrosion remains, remove it with a putty knife and a wire brus...
	4. Place the batteries in the battery racks and tighten the hold downs to 11 - 12 Nm (98 - 106 in. lbs.) torque. The hold downs must be tight enough to prevent movement of the battery, but not tight enough to cause distortion of the battery cases.
	5. Inspect all wires and terminals. Clean corrosion from the battery terminals or the wire terminals with a sodium bicarbonate (baking soda) and water solution and soft brush if needed.

	Be careful when using aerosol containers near battery terminals. Always use a container with insulation to prevent an explosion.
	6. Connect the battery wires as shown.
	7. Tighten the battery post hardware to 11 - 12.5 Nm (98 - 110 in. lbs.) torque. Do not over-tighten the terminal stud nut, this will cause a “mushroom” effect on the battery post which will prevent the terminal nut from being correctly tightened.
	8. Protect the battery terminals and battery wire terminals with a commercially available coating.


	BATTERY STORAGE
	Battery Charging
	Do not overfill batteries. The charge cycle will expel electrolyte and cause component damage.
	AC Voltage

	Battery Fault Diagnosis
	To prevent battery explosion, never insert a metal thermometer into a battery. Use a hydrometer with a built in thermometer that is designed for testing batteries.
	Using A Hydrometer
	1. Draw electrolyte into the hydrometer and release it several times to permit the thermometer to adjust to the electrolyte temperature and note the reading. Examine the color of the electrolyte. A brown or gray coloration indicates a problem with th...
	2. Draw the minimum quantity of electrolyte into the hydrometer to permit the float to float freely without contacting the top or bottom of the cylinder.
	3. Hold the hydrometer in a vertical position at eye level and note the reading where the electrolyte meets the scale on the float.
	4. Add or subtract four points (.004) to the reading for every 6° C (10° F) the electrolyte temperature is above or below 27° C (80° F). Adjust the reading to conform with the electrolyte temperature, e.g., if the reading indicates a specific gra...
	5. Test each cell and note the readings (corrected to 27° C or 80° F). A variation of fifty points between any two cell readings (example 1.250 - 1.200) indicates a problem with the low reading cell(s).


	TRANSPORTING THE VEHICLE
	Do not ride or allow other people on a vehicle being transported on a trailer or being towed with another vehicle.
	Hauling the Vehicle
	Loose vehicle components can fly off when the vehicle is being transported. Inspect the vehicle for loose components prior to transport.
	Do not allow any people on a vehicle being transported on a trailer.
	1. Drive the vehicle onto the trailer or truck.
	2. Engage the parking brake. Leave the direction selector in N (neutral).
	3. Turn the key switch to the OFF position. To prevent loss of the key, remove it from the ignition switch.
	4. Make sure the seats are secured.
	5. Secure the vehicle to the trailer or truck with tie downs, straps or ropes.
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	B
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	W
	Drive the vehicle at appropriate speeds for the terrain and conditions. Be aware of environmental conditions that change the terrain and your ability to control the vehicle.
	Do not drive on excessively steep hills. Evaluate the terrain before descending a hill. Drive slowly and deliberately. Use the brake to limit speed and maintain control. Sudden braking or turning can cause loss of vehicle control. Drive straight down...
	Operate in approved areas.
	Keep feet, legs, hands and arms inside vehicle at all times.
	Avoid driving on terrain that is too rough for your vehicle’s capabilities and your driving skills.
	Before you drive in the reverse direction, make sure the area behind the vehicle is clear. Accelerate slowly and avoid making sharp turns.
	Make sure the direction selector is in the correct position before you press the accelerator pedal.
	Decrease speed before and during turns.
	Bring the vehicle to a complete stop before you move the direction selector.
	See GENERAL SPECIFICATIONS for the vehicle load and seat capacity.
	Remove all jewelry before you service the vehicle.
	Do not allow loose clothing or hair to contact the moving parts.
	Do not touch hot objects.
	The drive wheels must be lifted and supported on jack stands before you perform any service to the powertrain while the motor is in operation.
	When you service the vehicle, always wear eye protection. Be careful when working around batteries, using solvents or compressed air.
	Use insulated wrenches to decrease the risk of a short-circuit if a wrench contacts the battery terminals. A short-circuit in a battery can cause an explosion.
	To prevent the risk of battery explosion, keep all flammable materials, open flames or sparks away from the batteries.
	Hydrogen gas is produced as batteries are charged. Charge batteries only in well-ventilated areas.
	Maintain constant awareness that some components are heavy, spring loaded, corrosive, explosive, can cause high amperage or get extremely hot. Battery acid and hydrogen gas can cause bodily injury. Keep your hands, face, feet and body away from any a...
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